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8 URMA REAMING RX SMALL URMA REAMING RX SMALL
e T4

Order Example Details Order Example

T BAEFREF R

Insert Diameter

R R R ERE
Bore Tolerances and Applicable Coating Thickness

IBEREF R
Bore Diameter

Diameter

19,

RX small system designation

He B MR R A
(G=H; L=F i)
Flute form (G = straight;
L = left-hand helix)

RXs

RX small system designation

HE MR R
(G=H; L=F i)
Flute form (G = straight;
L = left-hand helix)

RXs

RX small system designation

HEER R
(G=H1; L=F i)
Flute form (G = straight;
L = left-hand helix)

HAZ (mm)
Diameter (mm)

ISOAT A %
Tolerance in ISO standard

u
~N

+20-10

HAZ (mm)
Diameter (mm)

Az (pm)
Bore tolerance (um)

Jl R HAARE T R (mm)
Insert diameter (mm)

R AT R

Code for target size insert
F3EA £ (pm)
Manufacturing tolerance (um)

8.020

Diameter

THI A R
Cutting geometry

THI A R
Cutting geometry

THI A R
Cutting geometry

R

HILFE N

Edge preparation
For details see page 9

R

HLFE N

Edge preparation
For details see page 9

R

HRLFE N

Edge preparation
For details see page 9

TR MR
FLEN T
Cutting material
For details see page 11
A
FRLE1 T
Coating

For details see page 11

1= E
2=FRiRE
1 = thin coating
2 = thick coating

TR MR
HRLF1 R
Cutting material
For details see page 11
wE R
FRLEN T
Coating

For details see page 11

1= E
2=Fix )z
1 = thin coating
2 = thick coating

TR MR
HRLF1T R
Cutting material
For details see page 11
wE R
FRLEN T

Coating
For details see page 11

1=H R E
2=F iRz
1 = thin coating
2 = thick coating

+
W
(V3]
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ISOMFAEFLA £ LA (um) WA R (QfFEE) A ZEHE THE RERE RAZFIMH
) . Bore Tolerance Range Uncoated Coating Thickness Surcharge for Tight Tolerances
ISO Bore Tolerances Bore Tolerance in pm Target Size (Q-Insert)
1 2
1T ¥R TR 1T 8 7R S =14 pm X X X
Order Example Order Example Order Example %
RXsG8H7-A01U2 FO512R1 RXsG8+20-10-A01U1 FO514R1 RXsG8.020Q+3-3-A01U2 FO512R1 = 10-13 um . X
80 X X
(a]
o ‘
RX small RX small RX small g 6-9pm . ] .
ARRAE ARRA ARRE

Tl 342 20H7 = A £ 36 B pm =

. =14 pm
Example: Bore diameter 20H7 = tolerance range 21 ym =

MEW T R (QiFiEsk) RAARERE
Target Size (Q-Inserts) and Applicable Coating Thickness

FLE 124398 = A £ E 11 pm =
- 0.005 10-13 pm

Bore diameter 12 fguos = tolerance range 11 pm =

TR THE BRERE RAZFIMSR
Insert Tolerance Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2
+4 pm N/A N/A X
-
8 N/A
P X
E + 3 pm
© X X
(a]
- X
‘6 +2pum
("] X N/A X
c
+1pm X N/A N/A X

N/A = T 3E il
N/A = Not applicable

R (7] 1AL HE)
Edge preparation (Nano Finishing)

R o
U1 7] b 43 70
Light Medium

edge-preparation

www.urma.ch

edge-preparation

Htb 7] o5
e H

Other edge-preparations
on request
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Tk A AN
Cutting Geometries Y 5 Cutting Materials overview

T AR RERE
HAE Y & Cutting Materials Coating
RXG RXL FLEy KA
vf Zyl. Pos (] | | | | | ! ( (
fz Ra -] o o o o o o 4 o ) ] ]
Geo . — =] FC MD S S S S = 8 = 3 = © = 54
_} e E - mm um /O/ @, Z
% @ = n o | | | | I | | [
o o & | | | | [ I | | | | [
N A Kike) N = - = [ I I I | [ I I I I
E A0 REFERENCE VALUE S 0
A A ~ X t = = z =4 =4
Z oz | &2 z | E |25 & | & | 5|5 | 3| 4| 9|y
P ) = = =V v ~ ~ = =
A A T x |#n ?\g z ﬁ z il B < 22 < < < < = 8 8 e
‘@ BO 7 1 ” ” ’ 7 = “g K| BA ®aA | %
. . & = BEEE 1= =F
i A A (K1-K8)* A : . 2 = 12 1 o201 2 1 12 1 1
co_ R N ” o ’ ’ ” ” P1 A ] o|o m] A [ | [ ] [ |
P2 A [ o|o O A | [ [
207y45 A A (K1-k8)* A P3 A m |o]o o A | m n n
a_ N N ” ot ” ” s ” P4 A n oo O A | m [ [
P5 A | m} O [} A n | | |
47430 A A P6 A [ ] olo O A n [ [
Do __ ” i » ” ” ” P7 A n ol|o O A n n n
v . M1 A [ o|lo A [ ] [ [
W A A (K1-K8)* A M2 A [ | o|o A | [ [
GO __ b ” L o b b M3 A m (oo A | m m m
o A M
M4 A [ | o|o A | [ [
w A A (K1-K8)* M5 A [ o|o A | [ [
v Gl N = L o b b M6 A n oo A | m n n
with protection angle o A K1 A O O O O ™1 ™1 A ™1 ™1
K2 A [} m} O O | | A | | |
X
K3 A O O O O [ [ ] A [ [
Geo v B v W f:'f; l?; > F b ‘ Ka A O O o| o E| = Al m n
o =E .
K5 A O o|lo O o|lo|lo|m [ | O a [ [
_ 1 STANDARD GEOMETRY (REFERENCE VALUE) K6 A O Oo|o O O|Oo|0|m | O| A [ | | |
2 = = “« = = = = 7 7 = - K7 A O o|o O o|lo|o|ao A m|O | |
3 _ ~ _ _ “ _ _ _ _ “ 5 K8 A O o|o O o|o|o|a A O [ |
4 - - - ~ - 72 - « ~ - %3 N1 A o A
E - - - ” - - - ” P - finls N2 A m A m (]
- = = = = = = = T o
o) N3 A O A [
6 - - P - - - - “ N - Hel
<§> N4 A O A [
—7 ’ = ’ = = = - b b = N5 A O | A [
_ 8 = P = = P = = = = P N6 A O A -
s1 A [ | o|lo A [ | | [
s2 A [ | o|o A | [ | [
s3 A [ | o|o A | [ [
3 Ar A A W 2 * Mo 188 T . 4 A n olo A | m n m
Special geometries on request * See page 88 for material group S A [ ol|o A [ ] [ u
S12 A | m} O A n | | | |
S13 A | m} O A n | | | |
RABEALTEAR, LF 86 T o . . 4 |8 = =
See page 86 for definitions and basic formulas ol A = oo A = = L
H2 A [ | o|o A | O [ |
5 = gik/‘% A - ﬁigy] \B/ = ghakrrlfer length A = iecc;mr;;ended H3 A n olo A O o O
- m - 93 4 = Back taper m = Applicable
W = 7HEE o = TN W = Margin width 0o = Possible SM1 - u o|o - L u u
FC = YTHI A 7 = EEif FC = Cutting force # = Higher value SM SM2 A ] o|lo A u ] ]
MD = #4 N = EfREE MD = Torque N = Lower value SM3 A [ ] o|o A u [ ] [ ]
Y = BAWA e = BT Y = Radial rake angle b = Improved o1 P = A
vf = #4FH o - TATF vf = Feed direction ;= Worse
o 02 A 0 A
03 A O A [
04 A ] A [
A = BHEH A = Recommended
B = TEAW B = Applicable
O = THH O = Possible
O = #%FMEA O = On request
1 1
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RX small/M24 7191 Hl 5 %
Cutting Data RX small

L
Through Bore

: 1 3L 747 W 2290
Through Bore with Interruption

A ES ] B Radial / Stock Removal A Ex ) R ffz @ﬁ*ﬂ H fi ﬁ@u | 2 17 4547 B Radial / Stock Removal
IS0 UMC  AC Type Geometry  Grade Ve 076005600 mm 0960115100 mm  ©7.600.4.600 mm  © 9.601-15.100 mm AC Type Geometry  Grade Ve 07.600.9.600 mm 09601 13100mm  ZNerrUpted oo (oW ©9.601-15.100 mm
1 | RXsL BO1 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25
P1 2 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO1 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-200 0.12-0.16-0.20 0.12-0.18-0.25
P2 2 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO1 FO512R1 120-160-180 0.12-0.16-0.20 0.12-0.18-0.25 4 | RXsL A01 FO512R1 120-160-180 0.12-0.16-0.20 0.12-0.18-0.25 .
P3 2 | RXsL BO1 FO512R1 120-150-160 0.12-0.16-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10 5 | RXsL A01 FO512R1 120-150-160 0.12-0.16-0.20 0.12-0.16-0.22 § % 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 ; &
1 | RXsL BO1 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.20 4 | RXsL A01 FO512R1 120-150-180 0.12-0.16-0.20 0.12-0.16-0.20 jé g
P P4 2 | RXsL BO1 FO512R1 120-140-160 0.12-0.16-0.20 0.12-0.16-0.20 0.050-0.075 0.05-0.075-0.10 5 | RXsG A01 FO512R1 120-140-160 0.12-0.16-0.20 0.12-0.16-0.20 w 0.050-0.075 0.05-0.075-0.10
3 | RXsL BO1 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A01 FO512R1 100-120-150 0.12-0.16-0.20 0.12-0.16-0.20 *§ i
1 | RXsL A07 FO512R1 100-130-160 0.10-0.14-0.18 0.10-0.14-0.18 4 | RXsL AO07 FO512R1 100-130-160 0.10-0.14-0.18 0.10-0.14-0.18 Li«; g
P5 2 | RXsL AO07 FO512R1 100-125-150 0.10-0.12-0.15 0.10-0.12-0.15 0.050-0.075 0.050-0.075 5 | RXsG A07 FO512R1 100-125-150 0.10-0.12-0.15 0.10-0.12-0.15 N 3 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 80-100-120 0.10-0.12-0.15 0.10-0.12-0.15 6 | RXsG AO07 FO512R1 80-100-120 0.10-0.12-0.15 0.10-0.12-0.15 -
1 | RXsL A07 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12 4 | RXsL A07 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12
P6 2 | RXsL A07 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG AO07 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsL A06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsL A06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10
P7 2 | RXsL A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075
3 | RXsL A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 6 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10
1 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16 4 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16
M1 2 | RXsL A07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsL AO07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A06 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16 4 | RXsL A07 FO512R1 50-80-100 0.10-0.14-0.16 0.10-0.14-0.16
M2 2 | RXsL A07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsL AO07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10
3 | RXsL A07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG A06 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 e X
1 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.10-0.14-0.16 4 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.10-0.14-0.16 $ 8f
M3 2 | RXsL AO07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsL AO07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 § = 0.050-0.075 0.050-0.075
™M 3 | RXsL A07 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG A06 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 %EE §
1 | RXsL A07 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 4 | RXsL A07 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 = 2
M4 2 | RXsL A07 FO512R1 20-35-55 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 20-35-55 0.08-0.10-0.14 0.08-0.10-0.14 ;;? ~qN—) 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 20-30-50 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG A06 FO512R1 20-30-50 0.08-0.10-0.14 0.08-0.10-0.14 *‘j é
1 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 4 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 = e
M5 2 | RXsL A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12 6 | RXsG A06 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12
1 | RXsL A07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 4 | RXsL A07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12
M6 2 | RXsL AO07 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG A06 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12 6 | RXsG A06 FO512R1 10-18-30 0.05-0.08-0.12 0.05-0.08-0.12
AC R & AC B At
1 TIRYF 2 Tk 3 Tz 4 TUHRHE 5 IH—#% 6 T
SFEA AR R TR SF B HUR BT R g 2 SRE AUR K TR E SR AL AURE TR SREL AUR R TR e 2 SFE MRRTHRIMEZ
-1 R KA < 4xD -TTEKAE < 6xD STl EKAZH < 8xD -TTEKABE < 4xD -J1EKAZ < 6xD -TI R KA < 8xD
-HE BRI ke i ES P B R AT SR E S
-4 JE 41 A F20bar HRA RN A SRR RRI ST B (< 10%) -t A ARET ST H] (< 30%) - 4 Xt AR T ST H (< 30%)
-4 JE 1 X F20bar A WA A WA
AC Application Conditions A AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult 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 - Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD - Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - Critical chip evacuation - Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available - Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available
1 1
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RX small/M24 7191 Hl 5 %
Cutting Data RX small

e il : SRR TS
1 Blind Hole ——1 Blind Hole with Interruption
A FS I T ] MR . . Radial / Stock Removal A FS A R fz 2 ST H| fz ST H| 2 17 4547 B Radial / Stock Removal
IS0 UMC  AC Type  Grade Sort Ve ©7.600-9.600 mm ©9.601-13.100mm @ 7.600-8.600 mm © 9.601-13.100 mm AC Type Geometry  Grade Ve 07.600.0.600 mm 00601 13 100mm  FEIMEMUBtEd o (o 0660115100 mm
1 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18
P1 2 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15
1 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-160-180 0.08-0.12-0.15 0.12-0.15-0.18
P2 2 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-150-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15
1 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 R
P3 2 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 § § 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 ; i
1 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 4 | RXsG GO1 FO512R1 120-150-180 0.08-0.12-0.15 0.12-0.15-0.18 = 0
P P4 2 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 0.050-0.075 0.05-0.075-0.10 5 | RXsG GO1 FO512R1 120-140-160 0.08-0.10-0.15 0.08-0.12-0.15 ﬁ E 0.050-0.075 0.05-0.075-0.10
3 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 6 | RXsG GO1 FO512R1 100-120-150 0.06-0.08-0.12 0.08-0.10-0.15 *§ i
1 | RXsG GO1 FO512R1 100-120-140 0.08-0.12-0.15 0.10-0.14-0.18 4 | RXsG GO1 FO512R1 100-120-140 0.08-0.12-0.15 0.10-0.14-0.18 Li«; ﬂg
P5 2 | RXsG GO1 FO512R1 90-110-130 0.08-0.10-0.15 0.10-0.12-0.15 0.050-0.075 0.050-0.075 5 | RXsG GO1 FO512R1 90-110-130 0.08-0.10-0.15 0.10-0.12-0.15 N D 0.050-0.075 0.050-0.075
3 | RXsG GO1 FO512R1 80-100-120 0.06-0.08-0.12 0.10-0.12-0.15 6 | RXsG GO1 FO512R1 80-100-120 0.06-0.08-0.12 0.10-0.12-0.15 -
1 | RXsG GO1 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12 4 | RXsG GO1 FO512R1 50-80-100 0.06-0.08-0.12 0.06-0.08-0.12
P6 2 | RXsG GO1 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG GO1 FO512R1 40-70-90 0.06-0.08-0.12 0.06-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsG GO1 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG GO1 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsG G06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG G06 FO512R1 15-25-40 0.04-0.06-0.10 0.04-0.06-0.10
P7 2 | RXsG G06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075 5 | RXsG G06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 0.050-0.075 0.050-0.075
3 | RXsG G06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10 6 | RXsG G06 FO512R1 15-20-30 0.04-0.06-0.10 0.04-0.06-0.10
1 | RXsG G07 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16
M1 2 | RXsG G07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsG G17 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12
1 | RXsG G07 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 50-80-100 0.08-0.12-0.14 0.10-0.14-0.16
M2 2 | RXsG G07 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.05-0.075-0.10 5 | RXsG G17 FO512R1 40-70-90 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-50-70 0.06-0.08-0.12 0.06-0.08-0.12 e =
1 | RXsG G07 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.14-0.16 4 | RXsG G17 FO512R1 40-60-80 0.08-0.12-0.14 0.08-0.10-0.14 8; 8f
M3 2 | RXsG G07 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsG G17 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.14 E‘, =1 0.050-0.075 0.050-0.075
o 3 | RXsG G07 FO512R1 25-40-70 0.06-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 25-40-70 0.06-0.08-0.12 0.08-0.10-0.14 %EE §
1 | RXsG G07 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.12-0.14 4 | RXsG G16 FO512R1 25-40-60 0.08-0.10-0.14 0.08-0.10-0.14 = 3
M4 2 | RXsG G07 FO512R1 20-35-55 0.05-0.08-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 20-35-55 0.05-0.08-0.12 0.08-0.10-0.14 j’? wz 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 20-30-50 0.05-0.08-0.12 0.06-0.08-0.12 6 | RXsG G16 FO512R1 20-30-50 0.05-0.08-0.12 0.08-0.10-0.14 *‘j é
1 | RXsG G07 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 4 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 Rl
M5 2 | RXsG G07 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12 6 | RXsG G16 FO512R1 15-25-35 0.05-0.08-0.10 0.05-0.08-0.12
1 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 4 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12
M6 2 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075 5 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12 6 | RXsG G16 FO512R1 15-20-30 0.05-0.08-0.10 0.05-0.08-0.12
AC R & AC B At
1 TIRYF 2 Tk 3 TamE 4 TUHRHE 5 IH—#% 6 T
SFEA AR R TR SF B HUR BT R g 2 SRE AUR K TR E SR AL AURE TR SREL HURK TR g 2 SFE MRRTHRIMEZ
-1 R KA < 4xD -TTEKAE < 6xD STl EKAZH < 8xD -TTEKABE < 4xD -J1EKAZ < 6xD -TI R KA < 8xD
-HE BRI ke i ES P B R AT SR E S
-P14 & 71 AT 20bar AR RCHERES B B AR ST H] (< 10%) - S A AR ST H] (< 30%) - AT ST HI (< 30%)
-4 JE 1 X F20bar A WA A WA
AC Application Conditions A AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult 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 - Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - Unstable fixture, machine and/or workpiece
- Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD - Tool projection length < 11xD - Tool projection length < 15xD - Tool projection length < 15xD
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - Critical chip evacuation - Optimal chip removal guaranteed - No optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available - Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%) - Medium symmetrical interruptions (< 30%)
- Internal coolant supply > 20 bar - Internal coolant supply available - Internal coolant supply available
1 1
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RX small/NME4R 7197 Bl % %%
Cutting Data RX small

L
Through Bore

1 3L 747 W 2290

Through Bore with Interruption

A E3:) i MR Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz fz ap ap
@ 7.600-9.600 mm @ 9.601-13.100mm @ 7.600-9.600 mm @ 9.601-13.100 mm
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K1 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K2 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25
K3 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG A01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25
K4 2 | RXsG A01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20
K 1 | RXsG A01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25
K5 2 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18
1 | RXsG A01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22
K6 2 | RXsG A01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
1 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K7 2 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG A01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K8 2 | RXsG A01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35
N1 2 | RXsL BO7 FO510C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 FO510C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35
N2 2 | RXsL BO7 FO510C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 FO510C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20
1 | RXsL BO7 F0520C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35
N3 2 | RXsL BO7 F0520C 160-220-280 0.16-0.20-0.28 0.16-0.20-0.28 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL A07 F0520C 140-180-220 0.12-0.16-0.20 0.12-0.16-0.20
N 1 | RXsL BO7 F0520C 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30
N4 2 | RXsL BO7 F0520C 140-180-220 0.12-0.16-0.22 0.12-0.16-0.22 0.075-0.10-0.15 0.10-0.15-0.20
3 | RXsL AO07 F0520C 140-160-200 0.10-0.14-0.20 0.10-0.14-0.20
1 | RXsL A07 F0520C 140-180-220 0.12-0.18-0.25 0.12-0.18-0.25
N5 2 | RXsL AO07 F0520C 140-160-200 0.12-0.16-0.22 0.12-0.16-0.22 0.05-0.075-0.10 0.075-0.10-0.15
3 | RXsL AO07 F0520C 120-140-180 0.10-0.14-0.20 0.10-0.14-0.20
1 | RXsL AO07 F0520C 50-70-100 0.12-0.16-0.20 0.12-0.16-0.20
N6 2 | RXsL AO07 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.05-0.075-0.10 0.075-0.10-0.15
3 | RXsL AO07 F0520C 40-60-80 0.10-0.12-0.16 0.10-0.12-0.16
A AC R &
1 IRRH IH—#& 3 TAME
SFEL AR R TR M5 SREL MURR TR Mg 2 SRE AR R TR
-J1EK A < 4xD ST R KA < 6xD -J1 B K42 < 8xD
SR R4 SRR E -HEE =
-1 & 7 AT 20bar A RCRERES
AC Application Conditions
1 Optimal conditions Suboptimal conditions 3 Difficult conditions

- Stable fixture, machine and/or workpiece

- Tool projection length < 11xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Ve
URMA
I

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- Critical chip evacuation

- Internal coolant supply available

www.urma.ch

A %7 wa R fz 3 S fz 3 S f7 W 447 # Radial / Stock Removal
AC Type Geometry  Grade Ve ) 7.21);?;!6%:mm o 9.;31F-l1]g.$;ot mm  fZIntermupted o 000 mm 0 9.601-15.100 mm
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25
5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 e X
4 | RXsG AO01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25 $ g
5 | RXsG AO01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 § R 0.075-0.10-0.15 0.10-0.15
6 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20 % §
4 | RXsG AO01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25 % E
5 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 i w':—J 0.075-0.10-0.15 0.10-0.15
6 | RXsG G111 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18 “ﬁ é
4 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22 Rl
5 | RXsG AO01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15
6 | RXsG G111 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
4 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
5 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G111 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
4 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
5 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G111 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
4 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35
5 RXsL A07 FO510C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 FO510C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20
4 | RXsL BO7 FO510C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35
5 RXsL A07 FO510C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 FO510C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 e 2
4 | RXsL BO7 FO520C 180-250-320 0.18-0.25-0.35 0.18-0.25-0.35 $ Sf
5 RXsL AO07 F0520C 160-220-280 0.14-0.18-0.25 0.14-0.18-0.25 § =1 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 FO520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 %‘ §
4 | RXsL BO7 F0520C 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30 % E
5 RXsL AQ07 FO520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 i qu—J 0.075-0.10-0.15 0.10-0.15-0.20
6 | RXsG G17 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 “ﬁ é
4 | RXsL A06 F0520C 140-180-220 0.12-0.18-0.25 0.12-0.18-0.25 Rl
5 RXsL A06 FO520C 140-160-200 0.12-0.16-0.22 0.12-0.16-0.22 0.05-0.075-0.10 0.075-0.10-0.15
6 | RXsG GO06 FO520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16
4 | RXsL A06 F0520C 50-70-100 0.12-0.16-0.20 0.12-0.16-0.20
5 RXsL A06 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.05-0.075-0.10 0.075-0.10-0.15
6 | RXsG G06 FO520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14
AC B A F 1
4 TUHRHE 5 TITH—#k 6 T
SREL HUR R TR M SFREL HUR K TR g 2 SEE, MERRTHRIEZE
-TE KR < 4xD -T1 B KAEH < 6xD -TI B KA < 8xD
-HE A R AT SR SRR E
B2 PO R T (< 10%) - 42 X RR T ST H (< 30%) -9 4 X ARET ST H] (< 30%)
- % JE A1 A F20bar -H WA -H A
AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions

- Stable fixture, machine and/or workpiece

- Tool projection length < 11xD

- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar

www.urma.ch

- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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RX small/NME4R 7197 Bl % %%
Cutting Data RX small

B
——1 Blind Hole
A E3:) i MR Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz fz ap ap
@ 7.600-9.600 mm @ 9.601-13.100mm @ 7.600-9.600 mm @ 9.601-13.100 mm
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K1 2 | RXsG AO1 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO1 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
K2 2 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG A01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25
K3 2 | RXsG AO1 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
3 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
1 | RXsG AO1 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25
K4 2 | RXsG A01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20
K 1 | RXsG A01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25
K5 2 | RXsG AO1 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18
1 | RXsG AO1 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22
K6 2 | RXsG A01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15
3 | RXsG GO1 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
1 | RXsG AO1 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K7 2 | RXsG AO1 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG AO1 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
K8 2 | RXsG AO1 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
3 | RXsG GO1 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
1 | RXsG G07 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
N1 2 | RXsG G07 F0510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20
1 | RXsG G07 F0510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
N2 2 | RXsG G07 F0510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 F0510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20
1 | RXsG G07 F0520C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
N3 2 | RXsG G07 F0520C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 F0520C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20
N 1 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20
N4 2 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 0.050-0.075 0.05-0.075-0.10
3 | RXsG G07 F0520C 140-160-200 0.10-0.12-0.16 0.10-0.12-0.16
1 | RXsG G07 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20
N5 2 | RXsG G07 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075
3 | RXsG G07 F0520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16
1 | RXsG G07 F0520C 50-70-100 0.10-0.14-0.20 0.10-0.14-0.20
N6 2 | RXsG G07 F0520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075
3 | RXsG G07 F0520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14
A AC R &
1 IRRH 2 IR 3 TAME
SFEL AR R TR M5 SREL MURR TR Mg 2 SRE AR R TR
-J1EK A < 4xD ST R KA < 6xD -J1 B K42 < 8xD
SR R4 SRR E -HEE =
-1 & 7 AT 20bar A RCRERES
A AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions

- Stable fixture, machine and/or workpiece

- Tool projection length <

11xD

- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 15xD
- No optimal chip removal guaranteed
- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- Critical chip evacuation

- Internal coolant supply available
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: B FLAT BT S H
Blind Hole with Interruption

A %7 wa R fz 3 S fz 3 S f7 W 447 # Radial / Stock Removal
AC Type Geometry  Grade Ve ) 7.21);?;!6%:mm o 9.;31F-l1]g.$;ot mm  fZIntermupted o 000 mm 0 9.601-15.100 mm
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.22-0.30
5 | RXsG A01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20
4 | RXsG AO01 FO514R2 100-140-180 0.12-0.18-0.25 0.16-0.20-0.25
5 | RXsG AO01 FO514R2 80-120-160 0.10-0.15-0.20 0.12-0.18-0.25 0.10-0.15 0.10-0.15-0.20
6 | RXsG GO1 FO514R2 70-100-140 0.08-0.12-0.16 0.10-0.15-0.20 g R
4 | RXsG AO01 FO514R2 90-120-140 0.12-0.18-0.25 0.16-0.20-0.25 $ 3
5 | RXsG A01 FO514R2 80-100-120 0.10-0.15-0.20 0.12-0.18-0.25 § = 0.075-0.10-0.15 0.10-0.15
6 | RXsG GO1 FO514R2 80-100-120 0.08-0.12-0.16 0.10-0.15-0.20 % §
4 | RXsG A01 FO514R2 60-80-100 0.10-0.16-0.22 0.12-0.18-0.25 % E
5 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.10-0.15-0.20 i wz 0.075-0.10-0.15 0.10-0.15
6 | RXsG G11 FO514R2 50-70-90 0.08-0.12-0.16 0.10-0.12-0.18 “ﬁ é
4 | RXsG AO01 FO514R2 60-80-100 0.08-0.14-0.18 0.12-0.16-0.22 hal
5 | RXsG AO01 FO514R2 60-80-100 0.08-0.12-0.14 0.10-0.14-0.18 0.075-0.10-0.15 0.10-0.15
6 | RXsG G111 FO514R2 50-70-90 0.08-0.10-0.12 0.10-0.12-0.18
4 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
5 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G11 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
4 | RXsG AO01 FO512R1 40-60-80 0.08-0.12-0.14 0.10-0.12-0.14
5 | RXsG AO01 FO512R1 40-60-80 0.08-0.10-0.12 0.08-0.10-0.12 0.050-0.075 0.050-0.075-0.10
6 | RXsG G111 FO512R1 25-40-70 0.06-0.08-0.10 0.08-0.10-0.12
4 | RXsG GO7 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
5 | RXsG GO7 FO510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
6 | RXsG GO7 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20
4 | RXsG GO7 FO510C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25
5 | RXsG GO7 FO510C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 0.050-0.075 0.05-0.075-0.10
6 | RXsG GO7 FO510C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 e X
4 | RXsG G17 FO520C 180-250-320 0.10-0.14-0.20 0.12-0.18-0.25 $ 8
5 | RXsG G17 F0520C 160-220-280 0.10-0.14-0.20 0.12-0.16-0.22 E{’, = 0.050-0.075 0.05-0.075-0.10
6 | RXsG G17 FO520C 140-180-220 0.10-0.12-0.16 0.10-0.14-0.20 %‘ §
4 | RXsG G16 F0520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 = 3
5 | RXsG G16 FO520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 i HE 0.050-0.075 0.05-0.075-0.10
6 | RXsG G16 F0520C 140-160-200 0.10-0.12-0.16 0.10-0.12-0.16 “il é
4 | RXsG G17 FO520C 140-180-220 0.10-0.14-0.20 0.10-0.14-0.20 Rl
5 | RXsG G16 F0520C 140-160-200 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075
6 | RXsG G16 FO520C 120-140-180 0.10-0.12-0.16 0.10-0.12-0.16
4 | RXsG G17 F0520C 50-70-100 0.10-0.14-0.20 0.10-0.14-0.20
5 | RXsG G16 FO520C 50-70-100 0.10-0.14-0.18 0.10-0.14-0.18 0.050-0.075 0.050-0.075
6 | RXsG G16 F0520C 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14
AC B A F 1
4 TUHRHE 5 TITH—#k 6 T
SREL HUR R TR M SFREL HUR K TR g 2 SEE, MERRTHRIEZE
-TE KR < 4xD -T1 B KAEH < 6xD -TI B KA < 8xD
-HE A R AT SR SRR E
B2 PO R T (< 10%) - 42 X RR T ST H (< 30%) -9 4 X ARET ST H] (< 30%)
- % JE A1 A F20bar -H WA -H A
AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions

- Stable fixture, machine and/or workpiece

- Tool projection length < 11xD

- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available

- Unstable fixture, machine and/or workpiece
- Tool projection length < 15xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)
- Internal coolant supply available
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RX small/NME4R 7197 Bl % %%
Cutting Data RX small

8 7747 W 220
Through Bore with Interruption

AL !
Through Bore

fz L1l fz L1l

A ¥ A ikl MR Radial / Stock Removal A ¥ A A MR fz WF 4247 B Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz fz ap ap AC Type Geometry Grade Vc fz Full Cut fz Full Cut fz Interrupted ap ap
© 7.600-9.600 mm @ 9.601-13.100mm @ 7.600-9.600 mm @ 9.601-13.100 mm © 7.600-9.600 mm @ 9.601-13.100 mm © 7.600-9.600 mm @ 9.601-13.100 mm
1 | RXsL A07 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10
S1 2 | RXsL A07 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsL A06 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsL A07 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
1 RXsL A07 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10
S2 2 | RXsL A07 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 5 | RXsL A06 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10
3 | RXsL A07 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsL A07 FO512R1 15-20-35 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 15-20-35 0.05-0.08-0.10 0.05-0.08-0.10
S3 2 | RXsL AO07 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsL A06 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXsL A07 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 R
1 RXsL A07 FO512R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsL A06 FO512R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 § %
s4 2 | RXsL A07 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsL A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 2 S 0.05-0.08 0.05-0.08-0.10
3 | RXsL AO07 FO512R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 j‘f o
s @ 3
1 | RXsL A07 FO512R1 20-40-60 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 20-40-60 0.05-0.08-0.10 0.05-0.08-0.10 j;‘f “E
S11 2 | RXsL A07 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsL A06 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 fj;l g 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsL A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 N D
1 | RXsL A07 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 20-35-45 0.05-0.08-0.10 0.05-0.08-0.10 -
S12 2 | RXsL A07 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsL A06 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsL A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsL A07 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A06 FO512R1 20-30-45 0.05-0.08-0.10 0.05-0.08-0.10
S13 2 | RXsL A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsL A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsL A07 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsL A07 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsL A06 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08
S14 2 | RXsL A07 FO512R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsL A06 FO512R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXsL A07 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsL A06 FO507R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsL A06 FO507R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 R
H1 2 | RXsL A06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG A06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 °\°° % 0.05-0.08 0.05-0.08-0.10
3 | RXsL A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 ; S
1 | RXsL A06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsL A06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 § 2
H2 2 | RXsL A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08 5 | RXsG A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 w 0.05-0.08 0.05-0.08
3 | RXsL A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 g :3
1 | RXsL A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 4 | RXsL A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 f}; ng
H3 2 | RXsL A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 5 | RXsG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 N D 0.04-0.05-0.06 0.05-0.08
3 | RXsL A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 6 | RXsG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 -
1 | RXsL BO7 FO512R1 140-180-220 0.18-0.25-0.35 0.18-0.25-0.35 4 | RXsL A07 FO512R1 140-180-220 0.18-0.22-0.30 0.18-0.22-0.30 R
SM1 2 | RXsL BO7 FO512R1 110-140-170 0.18-0.22-0.30 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsL A07 FO512R1 110-140-170 0.15-0.20-0.25 0.15-0.20-0.25 § % 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXsL A07 FO512R1 80-100-120 0.12-0.16-0.20 0.12-0.16-0.20 6 | RXsG A06 FO512R1 80-100-120 0.12-0.16-0.20 0.12-0.16-0.20 § s
1 RXsL BO7 FO512R1 120-140-160 0.18-0.22-0.30 0.18-0.22-0.30 4 | RXsL A07 FO512R1 120-140-160 0.15-0.20-0.25 0.15-0.20-0.25 ;ﬁ 2
SM SM2 2 | RXsL BO7 FO512R1 100-120-150 0.15-0.20-0.25 0.15-0.20-0.25 0.08-0.10 0.08-0.10-0.15 5 | RXsL A07 FO512R1 100-120-150 0.12-0.18-0.22 0.12-0.18-0.22 - 0.08-0.10 0.08-0.10-0.15
3 | RXsL AO07 FO512R1 80-100-120 0.12-0.15-0.20 0.12-0.15-0.20 6 | RXsG AO6 FO512R1 80-100-120 0.12-0.15-0.20 0.12-0.15-0.20 ii ﬁ
1 | RXsL A07 FO512R1 40-60-30 0.08-0.10-0.14 0.08-0.10-0.14 4 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 1‘3:' ng
SM3 2 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsL A07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 N D 0.050-0.075 0.050-0.075
3 | RXsL A07 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG A06 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 -
1 | RXsL A07 FO510C 40-60-30 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsL A07 F0510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20
o1 2 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXsL A07 FO510C 40-60-30 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG A07 F0510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 e ¥
1 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 3 $
02 2 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsL A07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 § = 0.08-0.10-0.15 0.08-0.10-0.15
o 3 | RXsL A07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG A07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 % E]
1 | RXsL A07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsL A07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 = B
03 2 | RXsL A07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsL A07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 E?\ 5 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXsL A07 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG A07 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 *ﬁ/ é
1 | RXsL A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsL A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 Rl
04 2 | RXsL A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsL A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXsL A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 6 | RXsG A07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10
~ ~
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RX small/NME4R 7197 Bl % %%
Cutting Data RX small

—— & : BB SATH
— Blind Hole — Blind Hole with Interruption
A ¥ A ikl MR Radial / Stock Removal A ¥ A A MR fz AT fz LA fz WF 4247 B Radial / Stock Removal
ISO UMC AC Type Geometry Grade Vc fz fz ap ap AC Type Geometry Grade Vc fz Full Cut fz Full Cut fz Interrupted ap ap
© 7.600-9.600 mm ©9.601-13.100 mm @ 7.600-9.600 mm @ 9.601-13.100 mm © 7.600-9.600 mm @ 9.601-13.100 mm © 7.600-9.600 mm @ 9.601-13.100 mm
1 | RXsG A07 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10
S1 2 | RXsG A07 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsG A07 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsG A07 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10
S2 2 | RXsG A07 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG A06 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXsG A07 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-35 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsG A07 FO512R1 15-20-35 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 15-20-35 0.04-0.06-0.10 0.04-0.06-0.10
S3 2 | RXsG A07 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG AO6 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXsG A07 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 8-15-25 0.04-0.06-0.08 0.04-0.06-0.08 R
1 | RXsG A07 FO512R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsG A06 FO512R1 12-18-25 0.04-0.06-0.08 0.04-0.06-0.08 § §
s4 2 | RXsG A07 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 g' & 0.05-0.08 0.05-0.08-0.10
3 | RXsG A07 FO512R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 5-12-20 0.04-0.06-0.08 0.04-0.06-0.08 j‘f g
s o 2
1 | RXsG A07 FO512R1 20-40-60 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 20-40-60 0.04-0.06-0.10 0.04-0.06-0.10 —;E ‘E
S11 2 | RXsG A07 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.08 0.04-0.06-0.08 %}; g 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsG A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG AO6 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 N 3
1 | RXsG A07 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 20-35-45 0.04-0.06-0.10 0.04-0.06-0.10 -
S$12 2 | RXsG A07 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsG AO6 FO512R1 20-30-45 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsG A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsG A07 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10 4 | RXsG A06 FO512R1 20-30-45 0.04-0.06-0.10 0.04-0.06-0.10
S13 2 | RXsG A07 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXsG A06 FO512R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXsG A07 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 10-18-30 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsG A07 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsG A06 FO512R1 15-20-30 0.04-0.06-0.08 0.04-0.06-0.08
S14 2 | RXsG AO7 FO512R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG AO6 FO512R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXsG A07 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG A06 FO512R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08
1 | RXsG A06 FO507R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsG A06 FO507R1 15-25-30 0.04-0.06-0.08 0.04-0.06-0.08 N
H1 2 | RXsG G06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXsG G06 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 °\°° % 0.05-0.08 0.05-0.08-0.10
3 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 E o
1 | RXsG AO6 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 4 | RXsG AO6 FO507R1 10-18-25 0.04-0.06-0.08 0.04-0.06-0.08 § 2
H2 2 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 0.05-0.08 0.05-0.08 5 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 i 0.05-0.08 0.05-0.08
3 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 6 | RXsG G06 FO507R1 8-15-20 0.04-0.06-0.08 0.04-0.06-0.08 :;T :‘3
1 | RXsG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 4 | RXsG A06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 %}; gjj
H3 2 | RXsG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 5 | RXsG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 N 0.04-0.05-0.06 0.05-0.08
3 | RXsG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 6 | RXsG G06 FO507R1 8-10-15 0.03-0.05-0.07 0.03-0.05-0.07 -
1 | RXsG G07 FO512R1 140-180-220 0.12-0.16-0.20 0.12-0.18-0.22 4 | RXsG GO07 FO512R1 140-180-220 0.12-0.16-0.20 0.12-0.18-0.22 N
SM1 2 | RXsG G07 FO512R1 110-140-170 0.12-0.16-0.20 0.12-0.16-0.20 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXsG G06 FO512R1 110-140-170 0.12-0.16-0.20 0.12-0.16-0.20 § % 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXsG G07 FO512R1 80-100-120 0.10-0.14-0.18 0.10-0.14-0.18 6 | RXsG G16 FO512R1 80-100-120 0.10-0.14-0.18 0.10-0.14-0.18 § &
1 | RXsG G07 FO512R1 120-140-160 0.10-0.14-0.18 0.12-0.16-0.20 4 | RXsG G07 FO512R1 120-140-160 0.10-0.14-0.18 0.12-0.16-0.20 ;“i 2
SM SMm2 2 | RXsG G07 FO512R1 100-120-150 0.10-0.14-0.18 0.10-0.14-0.18 0.08-0.10 0.08-0.10-0.15 5 | RXsG G06 FO512R1 100-120-150 0.10-0.14-0.18 0.10-0.14-0.18 E = 0.08-0.10 0.08-0.10-0.15
3 | RXsG G07 FO512R1 80-100-120 0.08-0.12-0.16 0.08-0.12-0.16 6 | RXsG G16 FO512R1 80-100-120 0.08-0.12-0.16 0.08-0.12-0.16 ii ﬁ
1 | RXsG G07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 4 | RXsG GO07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 ® g9
Sm3 2 | RXsG G07 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 0.050-0.075 0.050-0.075 5 | RXsG G06 FO512R1 40-60-80 0.08-0.10-0.14 0.08-0.10-0.14 “r;' § 0.050-0.075 0.050-0.075
3 | RXsG G07 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 6 | RXsG G16 FO512R1 25-40-70 0.08-0.10-0.14 0.08-0.10-0.14 -
1 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsG GO07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20
o1 2 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15 5 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15
3 | RXsG G07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG GO07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 e X
1 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 $ $
02 2 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15 5 | RXsG G07 FO510C 40-60-80 0.10-0.15-0.20 0.10-0.15-0.20 é = 0.08-0.10 0.08-0.10-0.15
o 3 | RXsG GO07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG G07 FO510C 40-60-80 0.10-0.13-0.16 0.10-0.13-0.16 %’“ E
1 | RXsG G07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 4 | RXsG GO07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 = 2
03 2 | RXsG GO07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 0.08-0.10 0.08-0.10-0.15 5 | RXsG G07 F0520C 40-50-60 0.10-0.15-0.20 0.10-0.15-0.20 g\\ 5 0.08-0.10 0.08-0.10-0.15
3 | RXsG G07 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 6 | RXsG G07 F0520C 40-50-60 0.10-0.13-0.16 0.10-0.13-0.16 # 3
1 | RXsG GO07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 4 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 = g
04 2 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 0.08-0.10 0.08-0.10-0.15 5 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 0.08-0.10 0.08-0.10-0.15
3 | RXsG GO07 FO520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10 6 | RXsG G07 F0520C 30-50-60 0.05-0.08-0.10 0.05-0.08-0.10
~ ~
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0 7.600 - 13.100mm 0 7.600 - 13.100mm

RX small/NME4R T] # 1B 16 & RX small/NM3E48 J] # 1B 168w

Handling Instructions RX small Handling Instructions RX small

T E#H ik 3

Insert Change Run-Out Adjustment

FEMATIAR LB 74T, B B S AT Fn ST R TT B o Do not take the shank out of the tool holder. Remove clamping KRB FERYIBE, AR ANMIT, HTAMENKEH  Inorder to achieve the best reaming results, a tool with zero
screw and used reaming insert. PUR I AT S B RT3k 5h iR 2, KA1 B G F kM2 T4 run-out is absolutely essential. To compensate any run-out error

HHRERT A E R EL SR E, EHFEECALTIHFE HF %50 T, RX small & 77 th Bk sh A DL & of the tool holder and the machine spindle, we recommend us-

s e R T EER, For highest repeatability on each insert change, proper clean- ing a compensation holder or floating chuck. The run-out of
ing of the interface as well as using the pre-defined tightening RX small reamers can be measured with different methods:

torgque are imperative.

" % 3. R Bksh A kAR 3. Measurement Through Run-Out Indicating Insert
T DA R AR AR T T Sk R AN BRI Bk B, ARvEAR T Sk The run-out can be easily adjusted and precisely checked
FHMIT R, ITHRTTUE"S DRI " HAKF, by using an indicating insert. It's not included in scope of
delivery. Order number can be found in the “URMA Ream-
4. @I RAMEAN ing” catalogue.
A DA SEAS S RX small 77 Fr #y 77 #4630 e 8 B4 77 Bk,
(B AT R—H, 4. Measurement on the External Diameter of the Insert

The run-out can also be set up via the small margin on the
insert. Its handling is, however, more difficult.

1. WREEMLE 1. Cleaning of the Interface
Tl R AL TR A L The interface can be cleaned most effectively with the mod-
elling clay included in the insert packaging.
2. JRE#
Y 71 R A E T W AL T b IR R A A R AT, 2. Insert Change

The insert is placed on the previously cleaned interface and
tightened clamping screw with the pre-defined clamping

torque.

Torx®-HL 4 F
Torx®-Torque Wrench

System Size Clamping Torque Torx® Size  Order Number A o6 7 R L 4E 4R

RXs 08 0.6 Nm 6 G00 40 15 Tighten screw with torque wrench only

RXs 10 0.9 Nm T7 G00 40 14

RXs 11 1.4 Nm T9 GO00 40 16

RXs 13 2.0 Nm T10 GO0 40 17

7~ 7~
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Bk 3 Mz 71 AR A

Instruction Compensation Chuck

R 45 2 gk sh AN TTAR, BT H Bk 7T DA B B R R A L
AME E H AR T B IR 2

¥
1. VBB AR TR R R AT O/ RN FF

2. B REINUR 4 k.

3. ¥4 M 3k (1um/0.0001 3 ~HAE JE) ik A AR Ad T k(D 2,
# 7] B4 E E(L25T),

4, 3 3F 1947 1 R AT Bk 3 £ 2| 5 A 5um/0.0002inch
(F % A< 3um/0.0001inch) @.

ﬁ WETRRE, OAEATFETR AR

www.urma.ch

With the URMA compensation chuck, the run-out of reaming
tools can be optimally adjusted and, thus, compensate for spind-
le and tool errors.

Procedure:
1. Before adjusting, make sure that all adjustment screws @ are
completely loosened.

2. Load the tool in the machine spindle.

3. Set the indicator (with 1 pm /70,0001 inch resolution) on the
run-out indicating insert (O or on the margin of the insert (see
page 25).

4. Set the run-out directly in the machine spindle to max. 5 pm/
0,0002 inch (ideal < 3 um /0,0001 inch) by using the four
radial adjustment screws @.

ﬁ The adjustment screws do not have to be fully
clamped against each other after adjustment.
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B 3 J1 AR
Instruction Floating Chuck

FREBABEREAEARH N ARE2ATRIFQ),
ALERZEW BT EF S AAE B A, R AT HEHR
Z(REAEARRE).

WHEEH <45 T R A E.

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.
Procedure:

1. Adjust the floating mechanism by using the adjustment

screw (D),

Adjustment screw Floating mechanism  Influence on machining

b2 &
1. IR AT O B F S LA
R AT B A T B
FETHT £ (G
o 41 7 W M/ | DR TREE
%)
B4 i 4 BT/ AR | T AR
Vs
URMA
o

Spring force increases | The surface quality can
Clockwise rotation / deflection resistance | be negatively influenced

increases (retraction marks)

_ Spring force becomes o
Counterclockwise ) Potential vibration
weaker / deflection

rotation tendency

resistance decreases

www.urma.ch

R
A TN FEERERREE S, L, FRATEAY
WEE, Mz EERE WY E B L

Adjustment:
Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account

g the weight of the tool, it must jump back automatical-
FEE ZAPEHEEATHRE £ B, ly into the central axis after deflection.
% T EEAFRE L -LHE, Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.
Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.
WA A AR E: Recommendation for the basic setting:
TR HZ 0N 4% %
Tool-& Soft Medium Hard
‘ 7.600 - 13.100 X

2 M TY S, RATREA 6% 0B Bk o o 3 0 B R 2=
< 10pm / 0.0004inch (5 £}k Z& < 5 pm / 0.0002inch)

A

-V B UG i R BAR AR L BT R 376 KT o0 A Yy 2K B
- e o T AR BN O PR H 2 R
A BREM RS RS LT AR EE

www.urma.ch

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 pm /70,0004 inch (ideally < 5 pm 70,0002 inch)
concentrically to the spindle axis.

A

- The setting of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.
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Order Example

FLBERET R
Bore diameter

ISOATEFLA 2
ISO bore tolerances

A2 (pm)
Bore tolerance in um

URMA REAMING RX MEDIUM

Tl R ERAREF R
Insert diameter

ML IR R+ (QfFER)
Target size (Q-Insert)

Tl
Order example
RXG42.2H7-A01U2 FO514R1

RN

Order example
RXG18.2+20-10-A01U1 FO514R1TH

1T 85

Order example
RXG20.020Q+3-3-A01U1 FO512R1

RX medium

RGERE

RX medium system
designation

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

)
X

=
x

RX medium

RGERE

RX medium system
designation

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

)
X

RX medium

RGERE

RX medium system
designation
HEEART
(G=HA; L= i)
Flute form (G = straight;
L = left-hand helix)

HA& (mm)

Ef& (mm)

Tl b B AAAREF R (mm)

Diameter (mm) Diameter (mm) 20.020 Insert diameter (mm)
A EAR TR
Code for target size insert
H7 ISOAR M # 20-10 Az (pm) F3E A Z (um)
Tolerance in ISO standard s Bore tolerance (um) Manufacturing tolerance (um)
I f E R A Il A E AR VI H A ER A
Cutting geometry Cutting geometry Cutting geometry
2R AR AR
33 T 33 T %33 T

Edge preparation
For details see page 33

c
ey

Edge preparation

For details see page 33

Edge preparation

For details see page 33

TI MR

# I H#35 T
Cutting material
For details see page 35
wERA

1# 1L%35 7T

Coating
For details see page 35

1=H % E
2=F%E
1 = thin coating
2 = thick coating

TR MR
#ILE35 7T
Cutting material
For details see page 35
wE R

¥ 1L%35 7T
Coating

For details see page 35

1= E
2=F % E
1 = thin coating
2 = thick coating

+
W
w

TR A R

#WH#35 T
Cutting material
For details see page 35

B R
# W35 7
Coating

For details see page 35
1=H R E
2=F%E

1 = thin coating
2 = thick coating

H = SDE %

(X AH = #HEIT)

H = SD blank

(without H = regular blank)

H=SD%#%F
(EHH =¥ HAEK)
H = SD blank

(without H = regular blank)

H=SDE
(% FH = % EIK)
H = SD blank

(without H = regular blank)

* SD E£IE"H” R & F| TRX016F7RX019, % W4 L4k 71" # A4
* SD blank “H" only for RX016 and RX019 see “URMA Reaming” catalogue

Ve
URMA
I

www.urma.ch

URMA REAMING RX MEDIUM

T4 48 57 7
Details Order Example

R R R ERE
Bore Tolerances and Applicable Coating Thickness
LA E FRE RERE BN ZH M
Bore Tolerance Range Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2
S =14 pm X X X
Q
]
Q X X
E 10 - 13 pm
80 X X
(a]
o X
(®] 6-9pum
m

Tl 342 20H7 = A £ 36 B pm =

, =14 pm
Example: Bore diameter 20H7 = tolerance range 21 ym =

FLE 124398 = A £ E 11 pm = o
= m
Bore diameter 12 fgggg = tolerance range 11 pm = H

www.urma.ch

5 MEM T R+ (QfrEsk) KT RA%RERE
"q-; Target Size (Q-Insert) and Applicable Coating Thickness
1S
© TR THE BRERE RAZFIMSR
() Insert Tolerance Uncoated Coating Thickness Surcharge for Tight Tolerances
1 2
+4 pm N/A N/A X
}
-8 N/A
c X
() GE) +3um
=)
[« R © X X
o o .
c
o +2pm
("] X N/A X
=
+1pm X N/A N/A X
N/A = A
N/A = Not applicable
AR (7] 1AL HE)
Edge preparation (Nano Finishing)
ke 4% Hth o g2
U1 pIR=paE: Y=g % % E
Light Medium Other edge-preparations
edge-preparation edge-preparation on request

33



TR & TR+ AR IE

Cutting Geometries Y 5 Cutting Materials overview
T # R RERE
HAE by & Cutting Materials Coating
4 3% A
vf RXG RXL ey fz Ra zZyl. Pos 3 o o o o o o o o @]
Geo | E5 =] o um o & FC MD S ] ) S S 3 = S E| & &
of <
— R = = Plalelelslelgl T T T T T
= @ | | | | | | | | | |
W A A (K1K8)* A S| =88] &8 | | | i | | i i |
A0 __ REFERENCE VALUE
' R N A5 | S | e | *z z |z| z |z
v lkE| e = 2222k =z £ =3 5 S 5 S|318|9y
A A o & | I [} o Vv = < <5 = = = = = o [a} [a}
‘@ BO ” 15 ” ” ” 7 » | = B¢ ¥ -
o [m] = “ﬁ'
o\ 45° £ BERE = 2=
8°\ 45 R A (C1KE)" R & = RERE =7 2=]F
co__ v h L L v v a > 1 2 1 1 2 1 2 1 1 2 1 1
A A Pl m|a NS o = =
20vioN A A (K1K8)* A P2 m|a Al O O m = E =
a_ N ’ i ” ” ’ ’ P3 m|a Al O O " | = LT
P P4 H | A A O O | | | |
4°\30°
o A A ” " ” ” ” P P5 H| A Al D O [ ] [ ] [ ] [ ]
- o O ! P6 A ol o O A [ [ [
P7 A o| o O A [ [ [
A A (K1-K8)* A
GO __ e b} ” - - b} N M A0 o A ® ..
a) A M2 A O o| o A [ [ [
w N A KiKe)> " M3 A ol o A [ [ [
v G1__ « = 1 1 “ N M4 A of| o A | =m " | =
with protection angle o A M5 A [m] O A n n n
X M6 A O O A || | ||
Geo ¥ B v w ap Ra zyl. FC MD : K1 A o o o| o m = A | m | m
mm um o =
K2 A O O O O | | A | |
K3 A | O o O O O [ [ A [ [
_1 STANDARD GEOMETRY (REFERENCE VALUE) . Ka Al O o O O O - - N = =
2 = = « = = = = 7 ¥ = K5 A o ol o O O O O [ [ O A [ [
3 - « - - « - - _ _ « K6 A o) o| o O O O O [ [ O A [ [
4 _ _ _ « _ e _ “ “ _ - K7 A ol o O O O O ] A [ 0 [ ] [ ]
5 _ _ _ ” - _ _ P ” - 5 K8 A o| o O|o|o|o|o|a|m|O0|lm | =
_ ; _ _ r _ _ _ _ « “ _ _f 2 N1 A olno R
— = P ” N N + 9 N2 A ol|DO A O u
= = — = — = H é N N3 A o|O A [
_ 8 = P = = P4 = = = = 7 > N4 A ol O A L]
ALy RE = N5 A| O olo | A | =
Geo ¥ B v X6 | R B OB O fz Ra Zyl. | Pos. FC MD NG 2 olao Ao
mm mm pm o &
BA  E St A ol o A | m "=
Special cutting S2 A ol o A L L L
geometries (surcharge) Laaa et dellanar ] S3 A [m ] A ] ] ]
S02 = L = u o A A 7 N = e wh « Y 5 S4 A ol o A [ | [ ] [ ]
S04 - - ” n n A A - ” s .& o - ” s A o| o A | = I
S08 = = = m a) n A L N 1 v e N N 512 o ojo a u u u
$10 - - ” . . A A ” . = W " N N s 4 o A ® mom
S14 A o| o A [ [ [
$12 = s ” " o A A ” “ = 1 i L) N
- - ‘ . N N H1 A o ol o A [ [ [
S13 = L 7 m n A A 7 N = i . 0 | " A P == A = = =
S14 E N ” o m A o N 7 = 9 9 ” 7 o3 A o ol o o o o o
S15 = = ’ | | ] A A = \ \ I‘ I‘ \ \ SM1 ] A A O n n n n
S16 s s ” n n A A ” N = ] i N N SM | sm2 A|O ol o A | = " | =
SM3 A O O A | | |
XA EAR, L% 86 T * MR 2% 88 T o1 A 0O O A
See page 86 for definitions and basic formulas * See page 88 for material group 0 02 A 0O o A
Ak #%H B = Chamferlength R ded o . °1° A LS
B = £ i3 A = 7 HY = amfer lengt A = Recommende
Vo= m = TERAY V= Back taper m = Applicable 04 a olg L u
W = 7R o = Tk W = Margin width O = Possible
FC = HI A 7 = EmWHE FC = Cutting force # = Higher value m
MD = #4E N = EIRWE MD = Torque N = Lower value A = 33?‘]"7 A = Recommended
Y = BEHHA e - HHT Y = Radial rake angle Wb = Improved m = Ff’:@ﬂ% B = Applicable
vf = #%IH o = TAT vf = Feed direction ;= Worse O = wik# O = Possible
O = #%FHEA O = On request

Vs
URID/dA www.urma.ch www.urma.ch URMA



RX medium # 4 7] 471 H| % %
Cutting Data RX medium

AL ; T8 LA W7 S 70
Through Bore Through Bore with Interruption

A E3i) A MR Radial / Stock Removal A F A ] MR fz % 447 ¥ fz W 22477 H Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz 0 11.900.23.600 mm @ 2360135600 mm @ 35.601-140.600 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0007 600 mm  © 23.601.35.600 mm @ 35.601-140.600 mm
1 [ RxL | BO7 T1500 | 160-200240 | 0.18-0.25-0.35 4 | RXL AO6 T1500 | 160-200240 | 0.16-0.20-0.25
Pl | 2 | RxL| BOI 71500 | 120-150-180 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RxL AO6 FOST12R1 | 120-140-180 | 0.12-0.18-0.22 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 RxL | AO7 FOS12RT | 80-110-140 | 0.12-0.16-0.20 6 | RXG| AO1 FOS12R1T | 80-110-140 | 0.10-0.15-0.20
1| RXL | BO7 T1500 | 160-200240 | 0.18-0.25-0.35 4 | RXL AO6 T1500 | 160-200240 | 0.16-0.20-0.25
P2 | 2 | RXL| BOI T1500 | 120-150-180 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL AO6 FOST12RT | 120-140-180 | 0.12-0.18-0.22 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.20
3 | R | A07 FOS12R1 | 80-110-140 | 0.12-0.16-0.20 6 | RXG| AO1 FOS12R1 | 80-110-140 | 0.10-0.15-0.20
1 RXL | BO7 T1500 | 140-180-220 | 0.18-0.25-0.35 4 | RXL AO6 T1500 | 140-180-220 | 0.16-0.20-0.25 i
P2 | 2 | RxL | BOI T1500 | 110-140-170 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RxL A06 FOST12R1 | 110-140-170 | 0.12-0.18-0.22 £ 3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 RXL | AO7 FOS12RT | 80-100-120 | 0.12-0.16-0.20 6 | RXG| AO1 FOS12R1T | 80-100-120 | 0.10-0.15-0.20 g -
1| RxC | 8Ol T1500 | 140180220 | 0.18-0.22-0.30 4 | RXL AT FOS12R1 | 110140170 | 0.15-0.18-0.22 g€ 0
3 P& | 2  RXL| BO7 FOS12R1 | 110-140-170 | 0.16-0.20-0.28 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.15 5 | RXL A1 FOST12RT | 110-140-170 | 0.12-0.16-0.22 s 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.15
3 | R | A07 FOS12R1 | 80-100-120 | 0.10-0.14-0.18 6 | RXG| AO1 FOS12R1 | 80-100-120 | 0.10-0.12-0.18 o
1| RxC | BO1 T1500 | 100-130-160 | 0.15-0.20-0.25 4 | RXL A1 FOS12R1T | 100-120-160 | 0.15-0.18-0.22 ¥y
P5 | 2 | RxL | BO7 FOS12R1 | 100-125-150 | 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15 5 | RxL A1 FOS12R1 | 100-120-150 | 0.12-0.16-0.22 N3 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 RxL | AOT FOS12R1 | 80-100-120 | 0.10-0.14-0.18 6 |RXG| AO1 FOS12R1T | 80-100-120 | 0.10-0.12-0.18 -
1| RxC | 8Ol FO512R1 50-80-100 0.10-0.14-0.16 4 | RXL AT FO512R1 50-80-100 0.08-0.10-0.12
P6 | 2 | RXL A0 FO512R1 40-70-90 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A1 FOS12R1 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 R | A0 FO512R1 25-50-70 0.06-0.08-0.12 6 | RXG| A0 FO512R1 25-50-70 0.04-0.08-0.10
1] RXL | AO6 FO512R1 15-25-40 0.08-0.10-0.12 4 | RXL AO6 FOS12R1 15-25-40 0.06-0.08-0.12
P7 | 2 | RxL | A0 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RxL A06 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL | AOB FO512R1 15-20-30 0.06-0.08-0.10 6 | RXG| AO6 FOS12R1 15-20-30 0.04-0.08-0.10
1 [ RxL | BO7 FO512R1 50-80-100 0.15-0.20-0.25 4 | RXL AO7 FOS12R1 50-80-100 0.14-0.16-0.22
M1 | 2 | RXL | BO7 FO512R1 40-70-90 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15 5 | RxL AO7 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 RXL | AO7 FO512R1 25-50-70 0.12-0.14-0.18 6 RXG| AO7 FOS12R1 25-50-70 0.10-0.14-0.18
1| RXL | BO7 FO512R1 50-80-100 0.15-0.20-0.25 4 | RXL AO7 FO512R1 50-80-100 0.14-0.16-0.22
M2 | 2 | RXL | BO7 FO512R1 40-70-90 0.15-0.18-0.22 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL AO7 FOS12R1 40-70-90 0.12-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.12
3 | RxL | A07 FO512R1 25-50-70 0.12-0.14-0.18 6 | RXG| AO7 FO512R1 25-50-70 0.10-0.14-0.18 e 8
1 RXL | BO7 FO512R1 40-60-80 0.10-0.14-0.16 4 | Rx AO7 FO512R1 40-60-80 0.10-0.12-0.16 8 R
M3 | 2 | RXL | BO7 FO512R1 40-60-80 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RxL AO7 FOS12R1 40-60-80 0.08-0.10-0.12 8 o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
" 3 RXL | AO7 FO512R1 25-40-70 0.06-0.08-0.12 6 RXG| AO7 FO512R1 25-40-70 0.06-0.08-0.12 £ 5
1| RXL | AO7 FO512R1 25-40-60 0.08-0.10-0.14 4 | RxL AO7 FO512R1 25-40-60 0.08-0.10-0.14 = =
M4 | 2 | RXL | AO7 FO512R1 20-35-55 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL AO6 FOS12R1 20-35-55 0.08-0.10-0.14 g o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | R | A0z FO512R1 20-30-50 0.08-0.10-0.14 6 | RXG| AO6 FO512R1 20-30-50 0.08-0.10-0.14 # g
1] RXL | AO7 FO512R1 15-25-35 0.05-0.08-0.12 4 | RxL AO6 FO512R1 15-25-35 0.08-0.10-0.12 &8
M5 | 2 | RXL | AO7 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL AO6 FO512R1 152535 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 RXL | AO7 FO512R1 10-18-30 0.05-0.08-0.12 6 RXG| AO6 FO512R1 10-18-30 0.05-0.08-0.12
1| RXL | AO7 FO512R1 15-20-30 0.05-0.08-0.12 4 | Rx AO6 FO512R1 15-20-30 0.08-0.10-0.12
M6 | 2 | RXL | AO7 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL AO6 FOS12R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | R | A0z FO512R1 10-18-30 0.05-0.08-0.12 6 | RXG| AO6 FO512R1 10-18-30 0.05-0.08-0.12
AC B &1 AC 5 F 1
1 TRRH 2 IR 3 TAMmE 4 TUREH 5 TH—#& 6 TUME
- B AR T AR A SFEL HURE TR w2 -REL AURE AR M2 -J1 K B FRE F R < 35.600 -k E AUR R TR g 2 SRR AR K TR £

-7 HAEAREF R < 35.600 <71 R HAEAREF R < 35.600 -J1 Fr BAEAREF R < 35.600 T] ALK A3 H < 6xD -J1  HAAAREF R < 35.600 <71 BAEAREF R < 35.600

AC
1

J] B KAZ < 6xD
-1 EAEAREF R > 35.601

TI Bk AZ L < 12xD
-J1 K BAEARE T R > 35.601

TI B K A7 < 12xD
-7l R BEARE R > 35.601

-1 R BAERRE T K > 35.601
TI Bk < 5xD

TTEKAEL < 12xD
-J1F EAERRE R > 35.601

TIRK A < 12xD
-J1 B BAAARE S R > 35.601

1B K42 < 5xD TIEK A < 7xD TIEK A < 9xD -HEB R TIEKAZW < 7xD TIEKAZ <9xD

-HER R HERE -HER % SRR AT E (< 10%) HERE HERE

-7 %4 JE ) K F20bar HWA HRA -1 % JE 71 K F20bar - o 4 A R 42T B (< 30%) - A T AR ST B (< 30%)
R4 AR A

Application Conditions

Optimal conditions 2
- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Ve
URMA
I

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation

- Internal coolant supply available

www.urma.ch

AC
4

Application Conditions

Optimal conditions 5
- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD

- Insert diameter > 35.601 Tool projection length < 5xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar

www.urma.ch

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

Ve
URMA
v
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RX medium # 4 7] 471 H| % %
Cutting Data RX medium

—— EB
 Si—" Blind Hole
A E3i) ikl MR Radial / Stock Removal
IS0 UMC  AC Type Geometry  Grade Ve fz ©11.90023.600mm ©23.601-35.600mm ©35,601-140.600 mm
1 RXG A07 T1500 140-180-220 0.16-0.20-0.25
P1 2 RXG A06 T1500 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXG GO1 FO512R1 80-110-140 0.08-0.12-0.18
1 RXG A07 T1500 140-180-220 0.16-0.20-0.25
P2 2 RXG A06 T1500 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXG GO1 FO512R1 80-110-140 0.08-0.12-0.18
1 RXG A07 T1500 140-160-200 0.16-0.20-0.25
P3 2 RXG A06 FO512R1 100-130-160 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
3 | RXG GO1 FO512R1 80-100-120 0.08-0.12-0.18
1 RXG A01 T1500 140-160-200 0.15-0.18-0.22
P P4 2 RXG A06 FO512R1 100-130-160 0.12-0.16-0.22 0.05-0.08-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3 | RXG GO1 FO512R1 80-100-120 0.08-0.12-0.18
1 RXG AO01 FO512R1 100-120-140 0.14-0.18-0.20
P5 2 RXG GO1 FO512R1 90-110-130 0.12-0.16-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO1 FO512R1 80-100-120 0.08-0.12-0.18
1 RXG AO01 FO512R1 50-80-100 0.10-0.15-0.18
P6 2 RXG GO1 FO512R1 40-70-90 0.08-0.12-0.16 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO1 FO512R1 25-50-70 0.06-0.08-0.12
1 RXG A06 FO512R1 15-25-40 0.08-0.12-0.16
P7 2 RXG G06 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO06 FO512R1 15-20-30 0.06-0.08-0.12
1 RXG A07 FO512R1 50-80-100 0.12-0.15-0.20
M1 2 RXG AQ07 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.08-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXG GO7 FO512R1 25-50-70 0.10-0.14-0.18
1 RXG AQ7 FO512R1 50-80-100 0.12-0.15-0.20
M2 2 RXG AO07 FO512R1 40-70-90 0.12-0.15-0.20 0.05-0.08-0.12 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO7 FO512R1 25-50-70 0.10-0.14-0.18
1 RXG A07 FO512R1 40-60-80 0.10-0.12-0.16
M3 2 RXG AO07 FO512R1 40-60-80 0.08-0.10-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO7 FO512R1 25-40-70 0.06-0.08-0.12
M 1 RXG AO07 FO512R1 25-40-60 0.08-0.10-0.14
M4 2 RXG A07 FO512R1 20-35-55 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO7 FO512R1 20-30-50 0.08-0.10-0.14
1 RXG A07 FO512R1 15-25-35 0.05-0.08-0.12
M5 2 RXG A07 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO07 FO512R1 15-25-35 0.05-0.08-0.12
1 RXG A06 FO512R1 15-20-30 0.05-0.08-0.12
M6 2 RXG A06 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG A06 FO512R1 15-20-30 0.05-0.08-0.12
AC B &1
1 TR 2 Tk 3 Tk
SREL AR K TR SREL AURK TR g 2 SFEL HURR THERIM 2
<71l BAERRE D R < 35.600 ST BAEARE DT R < 35.600 -J1 R HAERRE S R < 35.600
Tl R K42 < 6xD JIEKAZ I < 12xD JIEK A < 12xD
-J1 K HERRET K > 35.601 -J1 i EAEARRE T R > 35.601 <71 K EAEARE T R > 35.601
TIEK A& < 5xD TIEKAZH < 7xD TIRKAZ < 9xD
SR R AT SRR EiES
-7 %4 JE ) K F20bar H A H R A
AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Difficult conditions

- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation

- Internal coolant supply available

www.urma.ch

: B LT S
1 Blind Hole with Interruption

A 2 wn wr REsME e Radial / Stock Removal
AC Type Geometry Grade Vc fz Full Cut fz Interrupted o 11.900-?3.600 mm 23_601?3')5_600 mm @ 35.601-:20.600 mm
4 RXG AO6 T1500 140-180-220 0.16-0.20-0.25
5 RXG A06 FO512R1 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 RXG G11 FO512R1 80-110-140 0.08-0.12-0.18
4 RXG A06 T1500 140-180-220 0.16-0.20-0.25
5 RXG A06 FO512R1 120-140-180 0.12-0.18-0.22 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 RXG G11 FO512R1 80-110-140 0.08-0.12-0.18
4 RXG A06 T1500 140-160-200 0.16-0.20-0.25 .
5 RXG A06 FO512R1 100-130-160 0.12-0.18-0.22 g\: § 0.05-0.08-0.12 0.08-0.10-0.15 0.08-0.10-0.15
6 RXG G11 FO512R1 80-100-120 0.08-0.12-0.18 g &
4 RXG AO01 FO512R1 140-160-200 0.15-0.18-0.22 f g
5 RXG AO6 FO512R1 100-130-160 0.12-0.16-0.22 E > 0.05-0.08-0.12 0.05-0.10-0.15 0.08-0.10-0.15
6 RXG G11 FO512R1 80-100-120 0.08-0.12-0.18 g ::
4 RXG AO01 FO512R1 100-120-140 0.14-0.18-0.20 “3;3 E’:,J
5 RXG G11 FO512R1 90-110-130 0.12-0.16-0.20 N 3 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G11 FO512R1 80-100-120 0.08-0.12-0.18 -
4 RXG AO01 FO512R1 50-80-100 0.10-0.15-0.18
5 RXG G111 FO512R1 40-70-90 0.08-0.12-0.16 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G11 FO512R1 25-50-70 0.06-0.08-0.12
4 RXG AO6 FO512R1 15-25-40 0.08-0.12-0.16
5 RXG G16 FO512R1 15-20-30 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G16 FO512R1 15-20-30 0.06-0.08-0.12
4 RXG A07 FO512R1 50-80-100 0.12-0.15-0.20
5 RXG G17 FO512R1 40-70-90 0.10-0.14-0.18 0.05-0.08-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 RXG G17 FO512R1 25-50-70 0.10-0.14-0.18
4 RXG A07 FO512R1 50-80-100 0.12-0.15-0.20
5 RXG G17 FO512R1 40-70-90 0.10-0.14-0.18 0.05-0.08-0.12 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G17 FO512R1 25-50-70 0.10-0.14-0.18 2 X
4 RXG A07 FO512R1 40-60-80 0.10-0.12-0.16 8, 8.
5 RXG G17 FO512R1 40-60-80 0.06-0.08-0.12 f?‘:, =3 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G17 FO512R1 25-40-70 0.06-0.08-0.12 % é
4 RXG A07 FO512R1 25-40-60 0.08-0.10-0.14 % E
5 RXG G16 FO512R1 20-35-55 0.08-0.10-0.14 §< ~:—J 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G16 FO512R1 20-30-50 0.08-0.10-0.14 **ﬁ/ é
4 RXG A07 FO512R1 15-25-35 0.05-0.08-0.12 w2
5 RXG G16 FO512R1 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G16 FO512R1 15-25-35 0.05-0.08-0.12
4 RXG A07 FO512R1 15-20-30 0.05-0.08-0.12
5 RXG G16 FO512R1 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 RXG G16 FO512R1 15-20-30 0.05-0.08-0.12
AC 5 F 1
4 TUHRH 5 IR—#% 6 TIAHE
71 BARARE T R < 35.600 SF B UK R TR g 2 SRR, MURE TR E
71 Bkt < 6xD <71 F B AAARE T R < 35.600 71 F B AR A < 35.600
-J1 R BAEARE T R > 35.601 TIRK A < 12xD TIEKAE I < 12xD
T EKAEW < 5xD <71 K HAERRET R > 35.601 <71 F HARFRE S R > 35.601
B R T BKZ W < 7xD T EK A < 9xD
- FR BT ST (< 10%) SR e
- % JE A1 A F20bar - A FRHT T H (< 30%) - 4 AR T ST B (< 30%)
KA -H A
AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions 6 Difficult conditions

- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD

- Insert diameter > 35.601 Tool projection length < 5xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available
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RX medium # 4 7] 471 H| % %
Cutting Data RX medium

&L ; T8 LA W7 S 70
Through Bore Through Bore with Interruption

A ESi] A MR Radial / Stock Removal A FA R MR fz ¥ Y11 fz Wy 477 #l Radial / Stock Removal
IS0 UMC  AC Type Geometry  Grade Ve fz 11.90023.600mm 32360135600 mm ©35.601-140.600 m AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0007 600 mm 0 23.601.95.600 mm @ 35.601-140.600 mm
1 [RxG | no4 FO514R2 | 90-120-160 0.16-0.22-0.30 4 | rxG AO4 FOS14R2 | 90-120-160 | 0.16-0.22-0.30
K1 | 2 | RXG | A04 FO514R2 | 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25 5 | RXG AO4 FOS14R2 | 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RxG | Go4 FO514R2 70-90-120 0.10-0.15-0.20 6 | RXG GO4 FO514R2 70-90-120 0.10-0.15-0.20
1| RXG | A04 FO514R2 | 90-120-160 0.16-0.22-0.30 4 | RXG AO4 FOS14R2 | 90-120-160 0.16-0.22-0.30
K2 | 2 |RxG | A04 FO514R2 | 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25 5 | RXG AO4 FOS14R2 | 80-110-140 | 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 RXG | GO4 FO514R2 70-90-120 0.10-0.15-0.20 6 | RXG GO4 FO514R2 70-90-120 0.10-0.15-0.20
1 |RxG | Aot FO514R2 | 120-140-180 | 0.16-0.22-0.30 4 | RxG AT FOS14R2 | 120-140-180 | 0.16-0.22-0.30
K3 | 2 |RXG | A0 FO514R2 | 100-120-140 | 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25 5 | RXG AT FOS14R2 | 100-120-140 | 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RxG | GO FO514R2 | 80-100-120 0.10-0.15-0.20 6 | RXG GO1 FO514R2 | 80-100-120 0.10-0.15-0.20 e 2
1 |RXG | A0t FO514R2 | 120-140-180 | 0.16-0.22-0.30 4 | RXG AT FOS14R2 | 120-140-180 | 0.16-0.22-0.30 8 3
Ké | 2 |RXG | A0 FO514R2 | 100-120-140 | 0.12-0.18-0.25 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20 5 | RXG AT FO514R2 | 100-120-140 | 0.12-0.18-0.25 = 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
p 3 | RxG | GO FO514R2 | 80-100-120 0.10-0.15-0.20 6 | RXG GO1 FOS14R2 | 80-100-120 0.10-0.15-0.20 % E
1 |RXG | Aot FO514R2 60-80-100 0.12-0.18-0.25 4 | RxG AT FO514R2 60-80-100 0.12-0.18-0.25 s s
K5 | 2 | RXG | A0 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20 5 | RXG AT FO514R2 60-80-100 0.10-0.15-0.20 =2 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RxG | GO FO514R2 50-70-90 0.10-0.12-0.18 6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18 # 3
1 |RXG | A0t FO514R2 60-80-100 0.12-0.18-0.25 4 | RXG AT FO514R2 60-80-100 0.12-0.18-0.25 &
K6 | 2 | RXG | AO1 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20 5 | RXG A0 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RxG | GO FO514R2 50-70-90 0.10-0.12-0.18 6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18
1 |RXG | A0t FO512R1 40-60-80 0.10-0.14-0.16 4 | RxG AT FO512R1 40-60-80 0.10-0.14-0.16
K7 | 2 |RXG | A0 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXG AT FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RxG | GO FO512R1 25-40-70 0.08-0.10-0.12 6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
1| RXG | A0t FO512R1 40-60-80 0.10-0.14-0.16 4 | RXG AT FO512R1 40-60-80 0.10-0.14-0.16
K8 | 2 | RXG A0 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXG A0 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RxG | GO FO512R1 25-40-70 0.08-0.10-0.12 6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
1| RxL AO7 FO510C | 180-250-320 | 0.18-0.25-0.35 4 | RxL AO7 FOS10C | 180-250-320 | 0.18-0.25-0.35
N1 | 2 | RXL |  A07 FO510C | 160-220280 | 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15 5 | RXL AO7 FOS10C | 160-220-280 | 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3| RXL AO7 FOS10C | 140-180-220 | 0.15-0.18-0.22 6 | RXL AO7 FOS10C | 140-180-220 | 0.12-0.16-0.20
1| RXL|  A07 FO510C | 180-250-320 | 0.18-0.25-0.35 4 | RXL AO7 FOS10C | 180-250-320 | 0.18-0.25-0.35
N2 | 2 | RXL AO7 FOS10C | 160-220-280 | 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15 5 | RXL AO7 FOS10C | 160-220-280 | 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.08-0.10-0.15
3 | R | A07 FO510C | 140-180-220 | 0.15-0.18-0.22 6 | RXL AO7 FOS10C | 140-180-220 | 0.12-0.16-0.20 o 2
1| RXL AO7 FO520C | 180-250-320 | 0.18-0.25-0.35 4 | RXL AO7 FO520C | 180-250-320 | 0.18-0.25-0.35 g 3
N3 | 2 | RXL| A07 FO520C | 160-220-280 | 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXL AO7 FO520C | 160-220-280 | 0.18-0.22-0.30 [ l=) 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
" 3| RXL AO7 FO520C | 140-180-220 | 0.12-0.16-0.20 6 | RXL AO7 FO520C | 140-180-220 | 0.12-0.16-0.20 % 5
1| RXL| 07 FO520C | 140-180-220 | 0.18-0.22-0.30 4 | RXL AO7 FO520C | 140-180-220 | 0.18-0.22-0.30 = 3
Na | 2 | RXL AO7 FO520C | 140-180-220 | 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXL AO7 FO520C | 140-180-220 | 0.16-0.20-0.28 g2 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | R | A07 FO520C | 140-160-200 | 0.12-0.16-0.20 6 | RXL AO7 FO520C | 140-160-200 | 0.12-0.16-0.20 S
1| RXL AO7 FO520C | 140-180-220 | 0.16-0.20-0.28 4 | RXL AO7 FO520C | 140-180-220 | 0.16-0.20-0.28 Foo
N5 | 2 | RXL |  A07 FO520C | 140-160-200 | 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXL AO7 FO520C | 140-160-200 | 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| RXL AO7 FO520C | 120-140-180 | 0.12-0.16-0.20 6 | RXG AO7 FO520C | 120-140-180 | 0.12-0.16-0.20
1| RXL| A07 F0520C 50-70-100 0.12-0.18-0.25 4 | RXL AO7 F0520C 50-70-100 0.12-0.18-0.25
N6 | 2 | RXL AO7 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 | RXL AO7 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | R | A07 F0520C 40-60-80 0.12-0.16-0.22 6 | RXG AO7 F0520C 40-60-80 0.10-0.14-0.20
AC 41 AC A 4
1 TRRH 2 TH—#& 3 TUAMmE 4 THRREH 5 IW—#& 6 TURE
SRR, AUR R AR SR EL AR R T ARR pewg 2 SREL AURR TR 2 -J1 B HAARE F A < 35.600 SR UK R TR Mk £ S EL AURBE T ARR 2

-J1 B BAAAREF R < 35.600
TIEKAZE <6xD

-J1 F HARAREF R < 35.600
TI Rk < 12xD

71 F AR R < 35.600
JIRKAZ L < 12xD

J] B K A2 < 6xD
-J1 K BAAAREH R > 35.601

71 F B AR A < 35.600
JIBK A7 < 12xD

-7l F BAEARE T R < 35.600
J] B K AZ L < 12xD

-7l K BEAEFRE R > 35.601 STl R BAERRE T R > 35.601 -7l K BAEAREF R > 35.601 T B KA < 5xD -7l BEAREF R > 35.601 -1 EAEFRE S R > 35.601

Tl B4 42t < 5xD J1 B K47t < 7xD TIEK At < 9xD -HER RAF TI Bk A < 7xD JI KA < 9xD

Ei:1-%5 Ei R B SRR RRIT ST H] (< 10%) SRR E Ei S

-4 JE 1 K F20bar -H R A -H WA -4 JE 71 K F20bar - 48 Xt AR AT H (< 30%) - 4 X ARHT ST H (< 30%)
-H WA H WA

AC Application Conditions

1 Optimal conditions
- Stable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar
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Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation

- Internal coolant supply available

www.urma.ch

AC
4

Application Conditions

Optimal conditions 5
- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD

- Insert diameter > 35.601 Tool projection length < 5xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

Difficult conditions

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available P
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RX medium # 4 7] 471 H| % %
Cutting Data RX medium

—— R
1 Blind Hole
A XA ikl MR Radial / Stock Removal
150 UMC AC Type Geometry  Grade Ve fz [%] 11.900?2p3.600 mm @ 23.601Zp5.600 mm 0 35.601-:20.600 mm
1 | RXG AO4 FO514R2 90-120-160 0.16-0.22-0.30
K1 2 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
1 | RXG 04 FO514R2 90-120-160 0.16-0.22-0.30
K2 | 2 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG Go4 FO514R2 70-90-120 0.10-0.15-0.20
1 | RXG AO1 FO514R2 | 120-140-180 0.16-0.22-0.30
K3 | 2 | RXG AO1 FO514R2 | 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
3 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
1 | RXG AO1 FO514R2 | 120-140-180 0.16-0.22-0.30
K& | 2 | RXG AO1 FO514R2 | 100-120-140 0.12-0.18-0.25 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20
K 1 | RXG AO1 FO514R2 60-80-100 0.12-0.18-0.25
K5 | 2 | RXG AO1 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 | RXG AO1 FO514R2 60-80-100 0.12-0.18-0.25
K6 | 2 | RXG AO1 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
3 | RXG GO1 FO514R2 50-70-90 0.10-0.12-0.18
1 | RXG AO1 FO512R1 40-60-80 0.10-0.14-0.16
K7 | 2 | RXG AO1 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 | RXG AO1 FO512R1 40-60-80 0.10-0.14-0.16
K8 | 2 | RXG AO1 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG GO1 FO512R1 25-40-70 0.08-0.10-0.12
1 | RXG A07 F0510C 180-250-320 0.18-0.25-0.35
N1 2 | RXG AO7 F0510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXG G07 F0510C 140-180-220 0.12-0.16-0.20
1 | RXG AO7 F0510C 180-250-320 0.18-0.25-0.35
N2 | 2 | RXG AO7 F0510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
3 | RXG GO7 F0510C 140-180-220 0.12-0.16-0.20
1 | RXG A07 F0520C 180-250-320 0.18-0.25-0.35
N3 | 2 | RXG AO7 F0520C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
3 | RXG G07 F0520C 140-180-220 0.12-0.16-0.20
N 1 | RXG AO7 F0520C 140-180-220 0.18-0.22-0.30
Nd | 2 | RXG AO7 F0520C 140-180-220 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
3 | RXG GO7 F0520C 140-160-200 0.12-0.16-0.20
1 | RXG AO7 F0520C 140-180-220 0.16-0.20-0.28
N5 | 2 | RXG AO7 F0520C 140-160-200 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 | RXG G07 F0520C 120-140-180 0.12-0.16-0.20
1 | RXG AO7 F0520C 50-70-100 0.12-0.18-0.25
N6 | 2 | RXG A07 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXG GO7 F0520C 40-60-80 0.10-0.14-0.20
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AC Application Conditions

1 Optimal conditions
- Stable fixture, machine and/or workpiece
- Insert diameter < 35.600 Tool projection length < 6xD
- Insert diameter > 35.601 Tool projection length < 5xD
- Optimal chip removal guaranteed
- Internal coolant supply > 20 bar

Ve
URMA
I

S B HURR TR g 2
<71 K BAEARE 7 R < 35.600
TI Rk < 12xD

STl R BAERRE T R > 35.601
T B KA < 7xD

Ei R

HRA

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Internal coolant supply available
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Difficult conditions

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- Critical chip evacuation

- Internal coolant supply available
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! B L 4 #l
I Blind Hole with Interruption
A B3l Gl MR fz & £ fz 7 S 4T Hil Radial / Stock Removal
AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0007 600 mm 0 23.601.95.600 mm @ 35.601-140.600 mm
4 | RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
5 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
4 | RXG A04 FO514R2 90-120-160 0.16-0.22-0.30
5 | RXG A04 FO514R2 80-110-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG G04 FO514R2 70-90-120 0.10-0.15-0.20
4 | RXG A01 FO514R2 120-140-180 0.16-0.22-0.30
5 | RXG A01 FO514R2 100-120-140 0.12-0.18-0.25 0.10-0.15-0.20 0.10-0.15-0.20 0.10-0.15-0.25
6 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 e 2
4 | RXG A01 FO514R2 120-140-180 0.16-0.22-0.30 2 8
5 | RXG A01 FO514R2 100-120-140 0.12-0.18-0.25 § Q 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG GO1 FO514R2 80-100-120 0.10-0.15-0.20 & 3
4 | RXG A01 FO514R2 60-80-100 0.12-0.18-0.25 § 3
5 | RXG A01 FO514R2 60-80-100 0.10-0.15-0.20 g‘i «5 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18 *:ﬁ:/ é
4 | RXG A01 FO514R2 60-80-100 0.12-0.18-0.25 - 2
5 | RXG A01 FO514R2 60-80-100 0.10-0.15-0.20 0.08-0.10-0.15 0.10-0.15-0.20 0.10-0.15-0.20
6 | RXG G11 FO514R2 50-70-90 0.10-0.12-0.18
4 | RXG A01 FO512R1 40-60-80 0.10-0.14-0.16
5 | RXG A01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
4 | RXG A01 FO512R1 40-60-80 0.10-0.14-0.16
5 | RXG A01 FO512R1 40-60-80 0.10-0.12-0.14 0.08-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG G11 FO512R1 25-40-70 0.08-0.10-0.12
4 | RXG A07 F0510C 180-250-320 0.18-0.25-0.35
5 | RXG A07 F0510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG GO7 F0510C 140-180-220 0.12-0.16-0.20
4 | RXG A07 F0510C 180-250-320 0.18-0.25-0.35
5 | RXG A07 F0510C 160-220-280 0.18-0.22-0.30 0.05-0.10-0.12 0.05-0.10-0.12 0.08-0.10-0.15
6 | RXG GO7 F0510C 140-180-220 0.12-0.16-0.20 2 8
4 | RXG A07 F0520C 180-250-320 0.18-0.25-0.35 2 3
5 | RXG A07 F0520C 160-220-280 0.18-0.22-0.30 § Q 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
6 | RXG GO7 F0520C 140-180-220 0.12-0.16-0.20 o 3
4 | RXG A07 F0520C 140-180-220 0.18-0.22-0.30 % 3
5 | RXG A07 F0520C 140-180-220 0.16-0.20-0.28 § »5 0.05-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15
6 | RXG GO7 F0520C 140-160-200 0.12-0.16-0.20 **i/ é
4 | RXG A07 F0520C 140-180-220 0.16-0.20-0.28 Rl
5 | RXG A07 F0520C 140-160-200 0.16-0.20-0.28 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | RXG GO7 F0520C 120-140-180 0.12-0.16-0.20
4 | RXG A07 F0520C 50-70-100 0.12-0.18-0.25
5 | RXG A07 F0520C 50-70-100 0.12-0.16-0.22 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | RXG GO7 F0520C 40-60-80 0.10-0.14-0.20
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AC Application Conditions
4 Optimal conditions 5 Suboptimal conditions Difficult conditions

- Stable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 6xD

- Insert diameter > 35.601 Tool projection length < 5xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)
- Internal coolant supply > 20 bar
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- Slightly unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 7xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

- Unstable fixture, machine and/or workpiece

- Insert diameter < 35.600 Tool projection length < 12xD
- Insert diameter > 35.601 Tool projection length < 9xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available P
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RX medium # 4 7] 471 H| % %
Cutting Data RX medium

A, 2 i LA W7 S0 B
Through Bore Through Bore with Interruption
A KA Vit i Radial / Stock Removal A kA A i 7 & 2241 B fz Wr 447 #| Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz 0 11.90023.600mm @ 23.601.35.600 mm ©35.601-140.600 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0005 600 mm  © 23.601.35.600 mm @ 35.601-140.600 mm
TR | AO7 FO512R1 20-35-45 0.06-0.10-0.14 4 | RXL A6 FO512R1 20-35-45 0.06-0.10-0.14
s1 | 2 | RXL | AO7 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RxL A6 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RxL | A0z FO512R1 152535 0.06-0.10-0.14 6 | RXG A6 FO512R1 15-25-35 0.06-0.10-0.14
TRKL | AO7 FOS12R1 20-30-45 0.06-0.10-0.12 4 | RXL AO6 FO512R1 20-30-45 0.06-0.10-0.12
2 | 2 | RXL | AO7 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A6 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| RXL | AO7 FOS12R1 15-25.35 0.05-0.08-0.12 6 | RXG AO6 FO512R1 152535 0.05-0.08-0.12
T RXL | AO7 FO512R1 15-20-35 0.06-0.10-0.12 4 | RXL A6 FO512R1 15-20-35 0.06-0.10-0.12
3 | 2 | RXL | AO7 FO512R1 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXL AO6 FO512R1 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RxL | A07 FO512R1 8-15-25 0.05-0.08-0.10 6 | RXG A6 FO512R1 8-15-25 0.05-0.08-0.10 )
TRKL | AO7 FOS12R1 12-18-25 0.05-0.08-0.10 4 | RXL AO6 FO512R1 12-18-25 0.05-0.08-0.10 £ 3
sa | 2 | RXL | AO7 FO512R1 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RxL A6 FO512R1 8-15-20 0.05-0.08-0.10 g 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXL | AO7 FO512R1 512-20 0.05-0.08-0.10 6 | RXG A6 FO512R1 51220 0.05-0.08-0.10 g C
S w2
TR AO7 FOS12R1 20-40-60 0.06-0.10-0.14 4 | RXL AO6 FO512R1 20-40-60 0.06-0.10-0.14 z:
S11 | 2 | RXL | AO7 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A6 FO512R1 20-35-45 0.06-0.10-0.14 8y 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL | AO7 FO512R1 15-25.30 0.06-0.10-0.14 6 | RXG AO6 FO512R1 15-25-30 0.06-0.10-0.14 -
T RXL | AO7 FO512R1 20-35-45 0.06-0.10-0.14 4 | RXL A6 FO512R1 20-35-45 0.06-0.10-0.14 -
s12 | 2 | RXL | AO7 FOS12R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL AO6 FO512R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RxL | A07 FO512R1 15-25-30 0.06-0.10-0.14 6 | RXG A6 FO512R1 15-25-30 0.06-0.10-0.14
TRXL | AO7 FOS12R1 20-30-45 0.06-0.10-0.14 4 | RXL AO6 FO512R1 20-30-45 0.06-0.10-0.14
s13 | 2 | RXL | AO7 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | RXL A6 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3 | RXL | AO7 FOS12R1 10-18-30 0.05-0.08-0.10 6 | RXG AO6 FO512R1 10-18-30 0.05-0.08-0.10
T RXL | AO7 FO512R1 15-20-30 0.05-0.08-0.10 4 | RXL A6 FO512R1 15-20-30 0.05-0.08-0.10
s14 | 2 | RXL | AO7 FOS12R1 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | RxL AO6 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3 | RxL | A07 FO512R1 8-15-20 0.05-0.08-0.10 6 | RXG AO6 FO512R1 8-15-20 0.05-0.08-0.10
1T TRXG | AO6 FOS07R1 15-25-30 0.04-0.06-0.08 4 | RXG A6 FO507R1 15-25-30 0.04-0.06-0.08 )
H1 | 2 RXG |  AO6 FOS07R1 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG AO6 FOS07R1 10-18-25 0.04-0.06-0.08 23 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG | A6 FOS07R1 8-15-20 0.04-0.06-0.08 6 | RXG AO6 FOS07R1 8-15-20 0.04-0.06-0.08 s
1| RXG | AO6 FOS07R1 10-18-25 0.04-0.06-0.08 4 | RXG AO6 FOS07R1 10-18-25 0.04-0.06-0.08 € 0
H2 | 2 RXG | A0 FOS07R1 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXG A6 FOS07R1 8-15-20 0.04-0.06-0.08 = 0.05-0.08 0.05-0.08 0.05-0.08-0.10
3 | RXG | A6 FOS07R1 8-15-20 0.04-0.06-0.08 6 | RXG AO6 FOS07R1 8-15-20 0.04-0.06-0.08 z 2
1 RXG | AO6 FOS07R1 8-10-15 0.03-0.05-0.07 4 | RXG A6 FO507R1 8-10-15 0.03-0.05-0.07 8y
H3 | 2 RXG | A0 FOS07R1 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10 5 | RXG A6 FOS07R1 8-10-15 0.03-0.05-0.07 - 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10
3 | RXG | A6 FOS07R1 8-10-15 0.03-0.05-0.07 6 | RXG A6 FOS07R1 8-10-15 0.03-0.05-0.07 -
1] RXL B07 T1500 | 140-180220 | 0.18-0.25-0.35 4 | RXL A7 T1500 | 140-180-220 | 0.18-0.22-0.30 )
sM1 | 2 | RXL B07 T1500 | 110-140-170 | 0.18-0.22-0.30 0.08-0.10-0.15 0.080.10-0.15 0.080.10-0.20 5 | RXL AO6 T1500 | 110-140-170 | 0.15-0.20-0.25 £ 3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RxL | AO7 T1500 80-100-120 | 0.12-0.16-0.20 6 | RXG A6 FOS12R1 | 80-100-120 | 0.12-0.16-0.20 g
1 RXL BO7 FO512R1 120-140-160 0.18-0.22-0.30 4 RXL AQ7 FO512R1 120-140-160 0.15-0.20-0.25 i 2
SM | sM2 | 2 | RXL BO7 FOS12R1 | 100120150 | 0.15-0.20-0.25 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.20 5 | RXL A6 FOS12R1 | 100-120-150 | 0.12-0.18-0.22 = 32 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL | AO7 FOS12R1T | 80-100-120 | 0.12-0.15-0.20 6 | RXG AOT FOS12RT | 80-100-120 | 0.12-0.15-0.20 E 2
T RXL | AO7 FO512R1 40-60-80 0.10-0.12-0.18 4 | RXL A6 FO512R1 40-60-80 0.10-0.12-0.18 o g
SM3 | 2 | RXL | AO7 FOS12R1 40-60-80 0.08-0.10-0.16 0.08-0.10-0.12 0.08-0.10-0.15 0.080.10-0.20 5 | RXL AO6 FO512R1 40-60-80 0.08-0.10-0.16 - 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
3 | RxL | AO7 FO512R1 25-40-70 0.06-0.08-0.14 6 | RXG AOT FO512R1 25-40-70 0.06-0.08-0.14 -
TR | AO7 F0510C 40-60-80 0.10-0.15-0.20 4 | RXL A7 F0510C 40-60-80 0.10-0.15-0.20
01 | 2 | RXL| AO7 FO510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.20 5 | RXL AO7 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RxL | AO7 F0510C 40-60-80 0.10-0.13-0.16 6 | RXG A7 F0510C 40-60-80 0.10-0.13-0.16 e 2
1] RXL | AO7 FO510C 40-60-80 0.10-0.15-0.20 4 | RXL A7 F0510C 40-60-80 0.10-0.15-0.20 2 3
02 |2 | RxL| A07 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL A7 F0510C 40-60-80 0.10-0.15-0.20 8 3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3 | RXL | AO7 FO510C 40-60-80 0.10-0.13-0.16 6 | RXG AO7 F0510C 40-60-80 0.10-0.13-0.16 & 3
T RXL | AO7 F0520C 40-50-60 0.10-0.15-0.20 4 | RXL A7 F0520C 40-50-60 0.10-0.15-0.20 g s
03 |2 RXL| A07 F0520C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL AO7 F0520C 40-50-60 0.10-0.15-0.20 = oo 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RxL | A07 F0520C 40-50-60 0.10-0.13-0.16 6 | RXG AO7 F0520C 40-50-60 0.10-0.13-0.16 w8
1| RXL | AO7 F0520C 30-50-60 0.05-0.08-0.10 4 | RXL A7 F0520C 30-50-60 0.05-0.08-0.10 &g
o4 | 2 |RxL| A07 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXL AO7 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 | RXL | AO7 F0520C 30-50-60 0.05-0.08-0.10 6 | RXG AO7 F0520C 30-50-60 0.05-0.08-0.10
Vs Vs
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RX medium # 4 7] 471 H| % %
Cutting Data RX medium

—— =K : B LA W a4
— Blind Hole I— Blind Hole with Interruption
A KA Vit i Radial / Stock Removal A kA A i 7 & 2241 B fz W 44 | Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz 0 11.90023.600mm @ 23.601.35.600 mm ©35.601-140.600 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 11 0005 600 mm  © 23.601.35.600 mm @ 35.601-140.600 mm
1 [RXG | AO7 FO512R1 20-35-45 0.06-0.10-0.14 4 [ RXG AO6 FO512R1 20-35-45 0.06-0.10-0.14
S1 | 2 |RXG | AO7 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG AO6 FOS12R1 20-35.45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 |RxG | AO7 FO512R1 152535 0.06-0.10-0.14 6 | RXG AO6 FO512R1 152535 0.06-0.10-0.14
1 RXG | AO7 FO512R1 20-30-45 0.06-0.10-0.12 4 | RXG AO6 FOS12R1 20-30-45 0.06-0.10-0.12
2 | 2 |RxG | A07 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG AO6 FO512R1 20-30-45 0.05-0.08-0.12 0.05-0.08 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG | AO7 FO512R1 152535 0.05-0.08-0.12 6 | RXG AO6 FOS12R1 152535 0.05-0.08-0.12
1| RXG | A07 FO512R1 15-20-35 0.06-0.10-0.12 4 | RXG AO6 FO512R1 15-20-35 0.06-0.10-0.12
$3 | 2 |RXG | AO7 FO512R1 10-18-30 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG AO6 FOS12R1 10-18-30 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RxG | AO7 FO512R1 8-15-25 0.05-0.08-0.10 6 | RXG AO6 FO512R1 8-15-25 0.05-0.08-0.10 )
1 RXG | A07 FO512R1 12-18-25 0.05-0.08-0.10 4 | RXG AO6 FOS12R1 12-18-25 0.05-0.08-0.10 £ 3
s4 | 2 |RxG| A07 FO512R1 8-15-20 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG AO6 FO512R1 8-15-20 0.05-0.08-0.10 2 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG | AO7 FO512R1 51220 0.05-0.08-0.10 6 | RXG AO6 FOS12R1 5-12-20 0.05-0.08-0.10 2 °
s g3
1 RxG | A07 FOS512R1 20-40-60 0.06-0.10-0.14 4 | RXG AO6 FOS12R1 20-40-60 0.06-0.10-0.14 s
s11 | 2 |RxG | A07 FO512R1 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG AO6 FO512R1 20-35-45 0.06-0.10-0.14 8y 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG | AO7 FO512R1 15-25-30 0.06-0.10-0.14 6 | RXG AO6 FOS12R1 15-25-30 0.06-0.10-0.14 N3
1| RXG | A07 FO512R1 20-35-45 0.06-0.10-0.14 4 | RXG AO6 FO512R1 20-35-45 0.06-0.10-0.14 b
s12 | 2 |RXG | A07 FO512R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG AO6 FOS12R1 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 |RxG | AO7 FO512R1 15-25-30 0.06-0.10-0.14 6 | RXG AO6 FO512R1 15-25-30 0.06-0.10-0.14
1 RXG | A07 FO512R1 20-30-45 0.06-0.10-0.14 4 | RXG AO6 FOS12R1 20-30-45 0.06-0.10-0.14
s13 | 2 |RXG | AO7 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 5 | RXG AO6 FO512R1 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12
3 | RXG | AO7 FO512R1 10-18-30 0.05-0.08-0.10 6 | RXG AO6 FOS12R1 10-18-30 0.05-0.08-0.10
1| RXG | A07 FO512R1 15-20-30 0.05-0.08-0.10 4 | RXG AO6 FO512R1 15-20-30 0.05-0.08-0.10
s14 | 2 |RXG | AO7 FO512R1 10-18-25 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG AO6 FOS12R1 10-18-25 0.05-0.08-0.10 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 |RxG | AO7 FO512R1 8-15-20 0.05-0.08-0.10 6 | RXG AO6 FO512R1 8-15-20 0.05-0.08-0.10
1 [RXG | AO6 FOS07R1 15-25-30 0.04-0.06-0.08 4 | RXG AO6 FOS07R1 15-25-30 0.04-0.06-0.08 )
H1 | 2 |RXG| GO FOS07R1 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | RXG AO6 FOS07R1 10-18-25 0.04-0.06-0.08 £ 3 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3 | RXG | GO6 FOS07R1 8-15-20 0.04-0.06-0.08 6 | RXG 606 FOS07R1 8-15-20 0.04-0.06-0.08 s
1| RXG | A0G FOS07R1 10-18-25 0.04-0.06-0.08 4 | RXG AO6 FOS07R1 10-18-25 0.04-0.06-0.08 g C
H2 | 2 |RxG | Gos FOS07R1 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08-0.10 5 | RXG AO6 FOS07R1 8-15-20 0.04-0.06-0.08 W S 0.05-0.08 0.05-0.08 0.05-0.08-0.10
3 RxG| Gos FOS07R1 8-15-20 0.04-0.06-0.08 6 | RXG G06 FOS07R1 8-15-20 0.04-0.06-0.08 g <
1 | RXG | AO6 FO507R1 8-10-15 0.03-0.05-0.07 4 | RXG AO6 FOS07R1 8-10-15 0.03-0.05-0.07 ¥y
H3 | 2 |RXG| GO6 FOS07R1 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10 5 | RXG G06 FOS07R1 8-10-15 0.03-0.05-0.07 N 0.04-0.05-0.06 0.05-0.08 0.05-0.08-0.10
3 | RxG | GOs FOS07R1 8-10-15 0.03-0.05-0.07 6 | RXG 606 FOS07R1 8-10-15 0.03-0.05-0.07 b
1 RxG | AQ7 T1500 | 140-180-220 | 0.18-0.22-0.30 4 | RXG AO7 T1500 | 140-180-220 | 0.18-0.22-0.30 )
SM1 | 2 | RXG | AO7 T1500 | 110-140-170 | 0.15-0.20-0.25 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG AO6 T1500 | 110-140-170 | 0.15-0.20-0.25 g2 0.05-0.08-0.10 0.080.10-0.15 0.08-0.10-0.20
3 |RxG | GoO7 T1500 80-100-120 | 0.10-0.16-0.20 6 | RXG 61 FOS12R1 | 80-100-120 | 0.10-0.16-0.20 s
1| RXG | A07 FOST12RT | 120-140-160 | 0.15-0.20-0.25 4 | RXG AO7 FOS12R1 | 120-140-160 | 0.15-0.20-0.25 ¥ 0
sM | smM2 | 2 |RxG |  A07 FOS12R1 | 100-120-150 | 0.12-0.18-0.22 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG AO6 FOST12R1 | 100-120-150 | 0.12-0.18-0.22 = 3 0.05-0.08-0.10 0.08-0.10-0.15 0.080.10-0.20
3 | RXG | GO7 FOST12RT | 80-100-120 | 0.10-0.15-0.20 6 | RXG G11 FOS12R1 | 80-100-120 | 0.10-0.15-0.20 E 2
1| RXG | AQ7 FO512R1 40-60-80 0.10-0.12-0.18 4 | RXG AO6 FO512R1 40-60-80 0.10-0.12-0.18 i E,
SM3 | 2 | RXG | AO7 FOS512R1 40-60-80 0.08-0.10-0.16 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG AO6 FOS12R1 40-60-80 0.08-0.10-0.16 N D 0.05-0.08-0.10 0.080.10-0.15 0.08-0.10-0.20
3 |RxG | GoO7 FO512R1 25-40-70 0.06-0.08-0.14 6 | RXG G611 FO512R1 25-40-70 0.06-0.08-0.14 h
1 [rRxG | co7 F0510C 40-60-80 0.10-0.15-0.20 4 | RXG Go7 F0510C 40-60-80 0.10-0.15-0.20
01 | 2 |RxG |  Go7 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG GO7 FO510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.080.10-0.15 0.080.10-0.20
3 |Rxg | Go7 F0510C 40-60-80 0.10-0.13-0.16 6 | RXG Go7 FO510C 40-60-80 0.10-0.13-0.16 e 8
1| RXG | GO7 F0510C 40-60-80 0.10-0.15-0.20 4 | RXG G07 F0510C 40-60-80 0.10-0.15-0.20 g R
02 | 2 |rxa| o7 F0510C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG Go7 F0510C 40-60-80 0.10-0.15-0.20 8 3 0.08-0.10-0.15 0.080.10-0.15 0.080.10-0.20
o 3 |RxG | GO7 F0510C 40-60-80 0.10-0.13-0.16 6 | RXG G07 FO510C 40-60-80 0.10-0.13-0.16 & 3
1| ’RxG | Go7 F0520C 40-50-60 0.10-0.15-0.20 4 | RXG Go7 F0520C 40-50-60 0.10-0.15-0.20 2 s
03 | 2 |RxG| GoO7 F0520C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG G07 F0520C 40-50-60 0.10-0.15-0.20 = oo 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.20
3 |Rxg | Go7 F0520C 40-50-60 0.10-0.13-0.16 6 | RXG Go7 F0520C 40-50-60 0.10-0.13-0.16 # 3
1| RXG | GO7 F0520C 30-50-60 0.05-0.08-0.10 4 | RXG G07 F0520C 30-50-60 0.05-0.08-0.10 L
o4 | 2 |rRx¢| o7 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | RXG Go7 F0520C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.080.10-0.15 0.08-0.10-0.20
3 |RxG | GO7 F0520C 30-50-60 0.05-0.08-0.10 6 | RXG G07 F0520C 30-50-60 0.05-0.08-0.10
Vs Vs
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© 11.900 - 140.600 mm

RX medium # Z4% 7] # 1€ F M

Handling Manual RX medium

EHT A

1L AENTIR LR T4, EBANTT 7] 4T, E#I] K
2. FIETIAT AL, BE RS A BT

3K R B ML B (R L), BRMHE

4, R T LA, EE R IR T B R AT (B AR

Standard Insert Holder SD Insert Holder
RX medium | Torx® Torque Torx® Torque
Parameter Dimension Dimension
RX 016 6 0.9 Nm 15 4 Nm
RX 019 6 0.9 Nm 20 6 Nm
RX 024 8 1.5Nm 30 16 Nm
RX 029 8 1.5Nm 30 16 Nm
RX 036 8 1.5Nm 30 18 Nm
RX 044 8 1.5Nm
RX 052 8 1.5Nm
RX 061 8 1.5Nm
RX 081 15 3.5Nm
RX 101 15 3.5Nm
RX 121 15 3.5Nm Torx® registered
RX 141 15 3.5 Nm trademark of Textron

WE T HAE

RX medium#& 71 71 i B S 4, & B0 B 77 L 8947 &t
fTE. BARH®E, HEEERAL#TNE

-

Inserts Change

1. Do not take the shank out of the tool holder. Remove clamp-
ing screws and used reaming insert.

2. Clean short taper of the shank carefully and check for pos-
sible damages.

3. Set new insert in position (pay attention to the positioning
pin) and slightly tighten the clamping screws.

4. Use the recommended Torx®-torque screw driver to tighten
the screws crosswise. (See torque chart).

Measuring of Insert Diameter

RX medium inserts are unequally spaced. To measure the diam-
eter, line up the two marked cutting edges. Measure directly at
the chamfer because the inserts are ground with taper.

www.urma.ch

© 11.900 - 140.600 mm

RX medium #F 4% 7] #18 F M

Handling Manual RX medium

Tk Bsh
Q < 0005 Insert run-out

Bk 20 A 2
Run-Out Adjustment

AT RERFNRHIER, TEH AR EFLE .

AT AMREMRE AR IR ER A BRSIRE, REELAT
E Y IR kb AN & Rk TR, TR B TR T
o Bk ¥ DU 8y 7 ik R AT &

1. E I FAREANE L&
RX medium I & A BHA L THEHR G, XEMEHE
WIE %, REBRNELHNELR

2. ETIAF L &
BTNk, HENEIFLAESE IHNEFEERE
T,

www.urma.ch

—

To achieve the best reaming results, a tool with perfect run-out
is absolutely essential. To compensate any run-out error of the
tool holder and the machine spindle, the following compensa-
tion holders are recommended: Adjustable collet shrink fit or
hydraulic chucks. The run-out can be measured with different
methods:

1. On the External Diameter of the Insert Holder
RX medium tool holders are manufactured very accurately.
This handling method is easy and offers reasonable measuring
results.

2. Through Insert Holder Short Taper
With the reamer disassembled, measure directly on the insert
holders short taper. This handling method offers high accu-
racy measuring results.
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Bk 5 A2 TT A7 1A
Instruction Compensation Chuck

AT RRRFWZHER, REGTARGIEFLE ., A TH
BEMRE IR EIR k3R E, KORFEA RS

AME TIAR 23 3% 3 T AR, RX medium 5 4248 77 8 Bk 3 7 DAL R

IR 9 O i SR AT E -

¥R
1. VR BB 1R TR R AR AT M JRAA T

2. IR BINR E 40 L.
3. BT 2Rk BT8R4 K 0.

4, 3 3 19 ME 1 T R AT ¥ Bk 3 A & 2| 5 A5um/0.0002inch
(3% 4k A< 3um/0.0001inch).

A

AERKE, EOMRATETRAR

In order to achieve the best reaming results, a tool with zero
run-out is absolutely essential. To compensate any run-out error
of the tool holder and the machine spindle, we recommend us-
ing a compensation holder or floating chuck. The run-out of
RX medium reamers can be measured with different methods:

Procedure:
1. Before adjusting, make sure that all adjustment screws (@ are
completely loosened.

2. Load the tool in the machine spindle.

3. Set the indicator (with 1 ym /0,0001 inch resolution) on the
marked run-out area () on the shank.

4. Set the run-out directly in the machine spindle to max. 5 ym

/0,0002 inch (ideal < 3 um /00,0001 inch) by using the four
radial adjustment screws ).

A

The adjustment screws do not have to be fully clamped against
each other after adjustment.

www.urma.ch

3 J1 A
Instruction Floating Chuck

EREBIABEEEAZNF S I AR ATHIEL)
LR ZT @ AT IAE LA, REAMEAFRELR
z (BEAMEAERE) .
WEFEA <458 T A E.

¥ B
1. 38 3T AT L F S L.
AT B A AL
BT 4k R 2 B 3
i o 41 7 4 WA e | PR ERE (I
&)
0 4t i 42 BENEE/EARA | TH” AR

www.urma.ch

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.
Procedure:
1. Adjust the floating mechanism by using the adjustment

screw (D),

Adjustment screw Floating mechanism  Influence on machining

Spring force increases | The surface quality can
Clockwise rotation / deflection resistance | be negatively influenced

increases (retraction marks)

) Spring force becomes S
Counterclockwise ) Potential vibration
) weaker / deflection
rotation . tendency
resistance decreases
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R

A FRE LR REE Y, Fit, FERITEARY
WEE, MIZETEERE RS E R PO
g

& RAYEFHEELAIFRE £ A,

% TAY KB IREY -LE,

Adjustment:

Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account
the weight of the tool, it must jump back automatical-
ly into the central axis after deflection.

Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.

Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.

WEENEALE: Recommendation for the basic setting:
TIAEAE i LS %
Tool-& Soft Medium Hard
11.900 - 15.600 X
15.601 - 23.600 X X
23.601 - 35.600 X
35.601 - 60.600 X
60.601 — 140.600 X X

2. A TYH, RATRER 48 7] E Bkl o £ Hh ol Y s 2 2
< 10pm / 0.0004inch (F& £k & < 5 ym / 0.0002inch)

A

- B AU B R AR R AR B LB T R 476 BT B0 A o K R
BT B TN O B IS H
PR HEA RS RG DR S A

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 um /70,0004 inch (ideally < 5 um /70,0002 inch)
concentrically to the spindle axis.

A

- The settings of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.

16 H 7 — A gk iAW 7 X, G ETIATBE— R %,
(A H#EA)

As an alternative to a floating chuck, diameter reduced insert
holders can also be used (see reaming catalogue).

www.urma.ch

A Bk 2 A 5 BT AT R A

Instruction for Shanks with Integrated Compensation Device

JFAH| 542 A T35.601mm
For Reaming Diameters bigger than 35,601 mm

p2 8
1L.HZBETHREAE (REHNSE B E) 8% PB4

2. B TIAR R BIALR 4 L,

3BT RNk B TR ATk 3 X D,

A, AT A AR T AN AT X ML E By Bk B, IR RAT
Bk o R A B AN B Y P EE, AR B AN SRR AT R
Bk, WEFE, EEW— PR SR EANEL, #
142 1| Bk 3l < 0.005 mm.

5. 5 BARAM B EY K F O BAT,

6. KK E BRANT Ak, WA LE, FRHFTH

¥,

RX Parameter A [Nm] B [Nm]
RX 044 - 35

RX 052 - 35

RX 061 - 55

RX 081 60 85

RX 101 70 120
RX 121 70 120
RX 141 70 120

www.urma.ch

Procedure:
. Secure central clamping screw according to value “A” in the
chart below (if not available, use value “B").

. Load the tool into the machine spindle.

. Set the indicator (with 1 um/0,0001 inch resolution) on the

marked run-out area @ 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.

. Tight the central clamping screw according to table value “B".

. Check the run-out again and re-adjust if necessary.
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A A 70 B Bk 5l R A Skt BA

Instruction for Compensation Module with Special Tools

Bk ot I EAL SR Tl B4 T 6 ke, fmfo A ERED
TG E.

TR
1 ZRRZA M AREANA LB R L2 R A SRS,

2. 4 T B ks R BRI L, B L RQU R BT
(Bp: eRBEAZWE TR, BELEWE .

3R TNERENRESH L,

4. ¥F 4% (1lum/0.0001inch# &) MK E T T E %2 HEG
A,

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 pads 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 Y4 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 ®.

www.urma.ch

TIRA A - PR
Radial alignment of the tool - Step 1:

5.8 I 47 1 A R AR AT @K ok 2 AR Bk B ) 2 pm /
0.0001inch LAWY,

a. U AN A AR Bk B AR AT @Rt L E B Bk sh (B R
L:1O)

b. 3T VAR AT TR B\ B AN ek s e P AL B
R EANTF R B 4T,

c¥FarikEB Az,

d. 180°me 4 Ik, AW % — Mgk, A LE, FRFE(
ZR1"b").

e. ¥ B A 7 BRI K@,

f AL EFBRBEERS, TETRE T EEEAT AR
A TSR A

A

B R B R ATO% 2 RIRE LR

6. L XX EHQ

7. FRAR M % 2 ARy Bk, AR /N T—=3 um/0.0001inch,

www.urma.ch

5. Align the flange module in 2 pm /0,0001 inch by using the

radial adjustment screws (®.

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.

c. 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 adjust-
ment axis @

f. If necessary readjust the first axis ®

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
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TI AR - SR
Aligning the tool angle - Step 2:

y
8. TR MKET AW REL: 8. Set the indicator in front ®:
a. WHI 7] AR el (1 R T e 5 W & "o a. on cutting edge or run-out indicating insert
FEAAR F) (Order number can be found in the “URMA Reaming”
b. JIFRX 46T (7] A = ALTH) catalogue)
c ®%&E b. on RX-taper of the shank (interface)

¢. on guide pads
9. i 1 b 1o VB R AT A %k 2 5 2um DL
(#HEHESW "5b - fH"). 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 A

#2WEAN T (0F190°) R A—MNEEZLTORBEEA ER It is recommended to use max. one adjustment screw (D
%, per axis (0 and 90°) to adjust the angular error.

10. E@AAM 5 &8 0 &, &k A=3 um/0.0007inch, 10. Check the alignement on the guide pads @

—> max. 3 pm/0,0001 inch

URMA www.urma.ch

AT %
Machining Strategies

5l 4l
Piloting

5l EATUT A
o KA > 8xD

o f B FEARRE I FE N2

o K TIEN B AR

e KW BAT] (LEWHE)

o FL 0 A R B S Hl

BORTHURF ] A, 519300 DL AT o7 Rk
o FEWHE ]

o FRFH

o HoHl K H L

TR

T MBI TRAMER, R RERRENRTIER 5=
o M ERREFFRERELMFHI 2. £XAT
I, FIRETNT R EEFAZ N G T T2
—#.
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Piloting is recommended in the following situations:

e Diameter / length ratio > 8xD

¢ To hold narrow position and concentricity tolerances
¢ Avoidance of entry vibrations with a long tool.

¢ Use of a long guide pad tool (positioning accuracy)
e For inclined or interrupted bore entry

Depending on the machine and the following tool, pilot holes
can be made as follows:

e With a short reamer

e Pre-turning on a lathe

e Milling or boring

With a short reamer:

For this variant, use the shortest possible reamer for the pilot
bore. This method provides a very stable and repeatable pilot
bore. Mainly used on machining centres. The reaming insert for
the pilot tool should have the same diameter and tolerance as
the following finishing tool.

L T — — —

A LA AL (I —), REE— A 5 2.

www.urma.ch

ﬁ If machining spool or liner-bores (see figure), piloting
only the first journal.
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5124l
Piloting
EER O TR

5l AT AR R ETE ke I LZRAER S B .

5 R A /N TR+
Finish size Pre-bore size
+ 0,00 mm /- 0,03 mm

EmT e EWFR:

5 5 AL A fp T o b S B O v ok R K
o AR T (F 57 )

o #il

o A

ﬂ ZEHET FILERRALEN,

Procedure on a lathe:
The pilot bore can be pre-turned on a lathe. This can have a
cylindrical or conical shape.

58 R A/ THEIART
Finish size Pre-bore size
+ 0,170 mm /- 0,00 mm

Procedure on a Machining centre:

The pilot bore can be made on a machining centre using various
methods:

e Short reaming tool (see page 57 for description)

e Boring tool

e Circular milling

0 A regular check of the pilot diameter is essential.

www.urma.ch

A fn T
Finish Machining

AR ¥-3:E 2 &

1 BRI G AL, FEBEKEE (0 =50-500 r/min) &
B EANTI B a2 A HANILA. B A Zfe o T a8
fz— e B

2. RERABEE G THE, g o R AT T4
H I T 2 AL AR T,

3. 3B 7] B T K4 2 (n) £ 50-80% T 3 28 (v mm/min) U 4 Am
T Hf#Y 3-50,

Procedure after piloting:

1. When entering into the pilot bore with the finishing tool, the
speed must be reduced (n = 50-500 rpm) until the reaming
insert is completely or also parts of the guide pads are enga-
ged. As a rule: "fz entering” = “fz machining”.

2. Increase rpm to the selected machining speed and if possible,
finish the whole bore without interrupting the feed move-
ment.

3. Tool retraction usually takes place at 50 — 80% reduced speed
(n) and approx. 3 — 5 times the machining feed rate (vf mm/
min).

A AR S AT, NEEEMMTIRE LW A ﬁ In order to not damage the guide pads, the internal

www.urma.ch

coolant supply must be guaranteed all the times!
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TR
Order Example

LAz

ISOFL A =

Bore Diameter: ISO Bore Tolerances

URMA REAMING RM VARIO

FE: FAZE (um)
Bore Diameter: Bore Tolerance in pm

T8

Order Example
F25N-12.2H7-A W112R

TR

Order Example
F25N-12.2+20-10-A W112R

B AEAR

A= EERRA, RHA

B= AR, A4 ham Tl

C=2@kK, whAATHEIL

D= WK, TH4

F=pks, #pAmTawLRs 1)
G=WikR, HFHARTEIL(RARETIT)
S = JA7 T B (DL 404 )

Cylindrical shank

A = solid, without internal coolant supply

B = solid, with internal coolant supply for through bores

C = solid, with internal coolant supply for blind holes

D = expandable, without internal coolant supply

F = expandable, with internal coolant supply for through bores
G = expandable, with internal coolant supply for blind holes

S = special tool (bound to drawing)

2 =GA

4 =K#

2 = short version
4 =long version
5N = B

IN = Z et

5N = flute form straight
7N = flute form left-hand helix

B AR

A= BHRX, THA

B=#kA, HNAATEAL

C=24RX, F#RARATEIL

D= W#R, TAHA

F=mikR, & W48 TEIL(NARE )
G=WKK, FAAATELAARE TI7)
S = e AR 7T B (LA 400 )

Cylindrical shank

A = solid, without internal coolant supply

B = solid, with internal coolant supply for through bores

C = solid, with internal coolant supply for blind holes

D = expandable, without internal coolant supply

F = expandable, with internal coolant supply for through bores
G = expandable, with internal coolant supply for blind holes

S = special tool (bound to drawing)

2 =GA

4 =K#

2 = short version
4 = long version
5N = A&

7N = et

5N = flute form straight
7N = flute form left-hand helix

FHAZ Dmm g A
Diameter (mm)

N, DISOF RARE HF
Tolerance in ISO standard

+20-10

FEHIEAE, LA(mm)K B AL
Diameter (mm)

A Z, P(pm)A 2AL
Bore tolerance (um)

VAR T EM 2 Ak AT AseAE TR
1 Standard for straight flute form

BIA A

A=45°1 B=25°2 C=45/8 D=30/4° E=4¥/8%% 20°
F=-F@mHl 20°3 G =0.5x45° H =30°

1=60° K=75° L=41J8%% 30°3

Chamfer Angle

A=45°1 B=25°2 (=458 D=30/4°

E = Curling cut 20°3  F = Face cutting G =0,5x45°
H=30° 1=60° K=75° L=Curlingcut30°3

T MR AR

¥ ILE63 T

Cutting material
Details see page 63
BERT
#AF63 T
Coating

Details see page 63

3R T

2 Standard for tools with left-hand flute form

BIA A

A=45°1 B=25°2 C=45/8 D=30/4° E=4/8%% 20°
F=-Fm@mH 20°3 G =0.5x45° H =30°

1=60° K=75° L=4]J§%% 30°3

Chamfer Angle

A=45°1 B=25°2 (=458 D=30/4°

E = Curling cut 20°3  F = Face cutting G =0,5x45°
H=30° 1=60° K=75°  L=Curling cut30°3

Tl | # AR

¥ %63 T
Cutting material
Details see page 63
BERAD
#AF63 T
Coating

Details see page 63

3 Only for straight flute form

www.urma.ch

Diameter

T AR

URMA REAMING RM VARIO

TR AR

Cutting Materials overview

TR RERE
Cutting Materials Coating
g = & S % & g
8 o o o oS — —
<
2 = _ - ~ = I I I I
o = = i o @ o I | I I I
W <
s X by oo > = g 1 - z | 2z | =z z z o
T3l 2| 2| 8B 5| B E |25 8|8 ¢
2 = R i < X =
P1 | | A A [} O | | |
P2 | | A A O O | |
P3 | | A A O O | | |
P4 | | A A O [} | |
P5 | | A A O O | |
P6 A O O O A |
P7 A ] [} m} A | |
M1 A O O [} A | |
M2 A O O [} A | |
M3 A O O A | |
M4 A O O A | |
M5 A O O A | |
M6 A O O A | |
K1 A O O O ) O | A
K2 A [} O [} O O | A
K3 A O O O O O O | | A
K4 A m} O m} O (m} m} | | A
K5 A [m} O O m} [m} | A
K6 A m} O O m} m} | A
= K7 A [m} [m] O [m} [m} A O
g K8 A = o a] O = A a]
2 N1 A 5] o A
§ N2 A m] O A
g N3 A O O A
§ N4 O A A O
N5 A O O O A
N6 A O ] A
S1 A m} [m} A n
S2 A O O A | |
S3 A O O A | |
S4 A O O A | |
> S11 A O [} A n
A O O A | |
A O O A | |
A [} O A | |
A m} O [} A | |
| | A A m} | | O (m}
n A A [} | | O O
SM1 | | A A [} | | |
SM SM2 A O O O A |
SM3 A O O A | |
o1 A O O A
02 A O O A
© 03 O A A
04 m} A A
A = #HEH A = Recommended
B = TEAW B = Applicable
O = W [0 = Possible
O = #%FEMHEA O = Onrequest
Ve
www.urma.ch URL‘A
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RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

5L
Through Bore
A E3i) ikl MR Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz 0 5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1] L B T 120-150-180 | 0.10-0.18-0.30
Pl 2| L B T 100130160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 60-80-100 0.10-0.15-0.25
1] L B T 120-150-180 | 0.10-0.18-0.30
P2 | 2| L B T1 100-130-160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3] L B W112R 60-80-100 0.10-0.15-0.25
1] L B T1 100130160 | 0.10-0.18-0.30
P 2| L B T 90120140 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 50-70-90 0.10-0.15-0.25
1] L B T 80-110-130 | 0.10-0.16-0.25
3 A | 2| L B W112R | 80-100-120 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3] L B W112R 40-60-80 0.10-0.14-0.20
1] L B T1 80-110-130 | 0.10-0.16-0.25
P5 | 2| L B W112R | 80-100-120 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 40-60-80 0.10-0.14-0.20
1] L B W112R 50-70-100 0.080.10-0.14
P6 | 2| L A W112R 40-70-90 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3] L A W112R 20-35-50 0.08-0.10-0.14
1] L A W112R 15-25-40 0.04-0.06-0.08
P72 L A W112R 15-20-30 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L A W112R 10-15-20 0.04-0.06-0.08
1] L B W112R 30-45-60 0.08-0.12-0.18
M1 2 | L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 152535 0.08-0.12-0.15
1] L B W112R 30-45-60 0.08-0.12-0.18
M2 2| L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 15-25-35 0.08-0.12-0.15
1] L B W112R 30-45-60 0.08-0.12-0.16
M3 2 | L B W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L B W112R 152535 0.08-0.12-0.15
M 1] L A W112R 20-35-55 0.05-0.08-0.12
Ma | 2 | L A W112R 20-35-55 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3] L A W112R 10-15-25 0.05-0.08-0.12
1] L A W112R 15-25-35 0.05-0.08-0.12
Ms | 2 | L A W112R 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3| L A W112R 71215 0.05-0.08-0.12
1] L A W112R 15-20-30 0.05-0.08-0.12
M6 | 2 | L A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3] L A W112R 5.10-12 0.05-0.08-0.12
AC i A f
1 IRRHF IR~ 3 IUEpIF2
- E ALK BT R A SR EL AR R T ARR e -EREAAL
-J1 B KA < 3xD -J1 B K& th< 6xD
-HER R AT -HER R
-4 & 41 K F20bar -H A

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

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Internal coolant supply available

3 Machining conditions as 1 & 2
- But without internal coolant

www.urma.ch

: 1 3L 747 W 2290
Through Bore with Interruption

A =2 w3z g RESMH REauH Radal / Stock Removal
AC Type Geometry  Grade Ve fz Full Cut fzinterrupted ¢ 000 50 600 mm © 10.610.18.609 mm @ 18.610.33.100 mm
4] L A T1 120-150-180 | 0.10-0.18-0.30
5 | L A WI112R | 100-130-160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A WI12R 60-80-100 0.10-0.15-0.25
4 L A T 120-150-180 | 0.10-0.18-0.30
50 L A WI112R | 100-130-160 | 0.10-0.15-0.25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| L A W112R 60-80-100 0.10-0.15-0.25
4| L A T1 100-130-160 | 0.10-0.18-0.30 i
5 | L A W112R 90-120-140 | 0.10-0.15-0.25 25 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 50-70-90 0.10-0.15-0.25 § )
4 L A WI12R 80-110-130 | 0.10-0.16-0.25 £ 2
50 L A W112R 80-100-120 | 0.10-0.14-0.20 R 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| L A W112R 40-60-80 0.10-0.14-0.20 s
4| L A WIT12R 80-110-130 | 0.10-0.16-0.25 8 g
5| L A W112R 80-100-120 | 0.10-0.14-0.20 N B 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 40-60-80 0.10-0.14-0.20 -
4 L A WI12R 50-70-100 0.08-0.10-0.14
50 L A W112R 40-70-90 0.08-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 20-35-50 0.08-0.10-0.14
4| L A WIT12R 15-25-40 0.04-0.06-0.08
5 | L A W112R 15-20-30 0.04-0.06-0.08 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | L A W112R 10-15-20 0.04-0.06-0.08
4] L A WIT12R 30-45-60 0.08-0.12-0.15
5 | L A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25-35 0.08-0.12-0.15
4| L A W112R 30-45-60 0.08-0.12-0.15
5 L A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6 | G A W112R 15-25.35 0.08-0.12-0.15 e 2
4 L A WIT12R 30-45-60 0.08-0.12-0.15 g 3
51 L A W112R 30-45-60 0.08-0.12-0.15 8 2 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25.35 0.08-0.12-0.15 % E
4L A W112R 20-35-55 0.05-0.08-0.12 = 3
51 L A W112R 20-35-55 0.05-0.08-0.12 5o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-25 0.05-0.08-0.12 # g
4| L A WIT12R 15-25-35 0.05-0.08-0.12 Ll
51 L A W112R 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 7-12-15 0.05-0.08-0.12
4| L A W112R 15-20-30 0.05-0.08-0.12
50 L A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 5-10-12 0.05-0.08-0.12
AC 5L &1
4 TRRH IR—#& 6 TREMAMS
- MUK K TAER AT -RE AR R TR g 2 - B REA N A
-J1 B K47 th< 3xD -J] B K42 < 6xD - & AR ST H (< 30%)
B R e
- AR BT ST HL (< 10%) - S AR BT T H) (< 30%)
- % JE 1 K F20bar HWA

AC Application Conditions
4 Optimal conditions
- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD
- Optimal chip removal guaranteed
- Slightly symmetrical and asymmetrical interruption
(< 10%)
- Internal coolant supply > 20 bar

www.urma.ch

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

6 Machining conditions as 4 & 5
- But without internal coolant
- Medium symmetrical interruptions (< 30%)
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RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

—— Bl
1 Blind Hole
A E3i) ikl MR Radial / Stock Removal
IS0 UMC  AC Type Geometry  Grade Ve fz ©5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm
1 G A T 120-150-180 0.10-0.14-0.20
P1 2 G A T 100-130-160 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 60-80-100 0.10-0.12-0.18
1 G A T 120-150-180 0.10-0.14-0.20
P2 2 G A T 100-130-160 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 60-80-100 0.10-0.12-0.18
1 G A T 100-130-160 0.10-0.14-0.20
P3 2 G A W112R 90-120-140 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 50-70-90 0.10-0.12-0.18
1 G A T 80-110-130 0.10-0.14-0.20
P P4 2 G A W112R 80-100-120 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 40-60-80 0.10-0.12-0.18
1 G A W112R 80-110-130 0.10-0.14-0.20
P5 2 G A W112R 80-100-120 0.10-0.12-0.18 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 40-60-80 0.10-0.12-0.18
1 G A W112R 50-70-100 0.08-0.12-0.16
P6 2 G A W112R 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 20-35-50 0.06-0.08-0.12
1 G A W112R 15-25-40 0.06-0.08-0.12
P7 2 G A W112R 15-20-30 0.04-0.06-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 10-15-20 0.04-0.06-0.10
1 G A W112R 30-45-60 0.08-0.12-0.15
M1 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
1 G A W112R 30-45-60 0.08-0.12-0.15
M2 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
1 G A W112R 30-45-60 0.08-0.12-0.15
M3 2 G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 15-25-35 0.08-0.12-0.15
M 1 G A W112R 20-35-55 0.05-0.08-0.12
M4 2 G A W112R 20-35-55 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 10-15-25 0.05-0.08-0.12
1 G A W112R 15-25-35 0.05-0.08-0.12
M5 2 G A W112R 15-25-35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 7-12-15 0.05-0.08-0.12
1 G A W112R 15-20-30 0.05-0.08-0.12
M6 2 G A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
3 G A W112R 5-10-12 0.05-0.08-0.12
AC LA &1
1 TRRH IR~ 3 THREMIF2
SF B HUR R TR A SFEL UK KT R g - ERRANA
-J1EKAE G < 3xD -7l -k A2 H< 6XD
-HEE R SRR E
-4 JE 71 K T 20bar WA
AC Application Conditions
1 Optimal conditions Suboptimal conditions 3 Machining conditions as 1 & 2
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - But without internal coolant

- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

- Tool projection length < 6xD
- No optimal chip removal guaranteed
- Internal coolant supply available

www.urma.ch

i B AL T T H
E—

Blind Hole with Interruption

A 2 wn wr REsME e Radial / Stock Removal

AC Type Geometry  Grade Ve fz Full Cut fzinterrupted 5 000 50 600 mm @ 10.610.18.609 mm @ 18.610-33.100 mm
4| G A T1 120-150-180 | 0.10-0.14-0.20

5 | G A W112R | 100-130-160 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 60-80-100 0.10-0.12-0.18

4| G A T1 120150180 | 0.10-0.14-0.20

5 | G A W112R | 100-130-160 | 0.10-0.14-0.20 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| & A W112R 60-80-100 0.10-0.12-0.18

4] G A T 100-130-160 | 0.10-0.14-0.20 i

5 | 6 A W112R | 90-120-140 | 0.10-0.14-0.20 2 g 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 50-70-90 0.10-0.12-0.18 g 2

4| G A W112R | 80-110-130 | 0.10-0.14-0.20 g 0

5| G A W112R | 80-100-120 | 0.10-0.14-0.20 a 3 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| & A W112R 40-60-80 0.10-0.12-0.18 s

4] G A W112R | 80-110-130 | 0.10-0.14-0.20 ¥y

5 | 6 A W112R | 80-100-120 | 0.10-0.12-0.18 N 3 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 40-60-80 0.10-0.12-0.18 -

4| G A W112R 50-70-100 0.08-0.12-0.16

5| 6 A W112R 40-70-90 0.06-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| & A W112R 20-35-50 0.06-0.08-0.12

4] G A W112R 15-25.40 0.06-0.08-0.12

5 | 6 A W112R 15-20-30 0.04-0.06-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-20 0.04-0.06-0.10

4] G A W112R 30-45-60 0.08-0.12-0.15

5 | G A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25.35 0.08-0.12-0.15

4| G A W112R 30-45-60 0.08-0.12-0.15

5| 6 A W112R 30-45-60 0.08-0.12-0.15 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25.35 0.08-0.12-0.15 e ®

4] G A W112R 30-45-60 0.08-0.12-0.15 g 2

5 | 6 A W112R 30-45-60 0.08-0.12-0.15 = 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 15-25.35 0.08-0.12-0.15 £ 5

4] G A W112R 20-35-55 0.05-0.08-0.12 £ 3

5| 6 A W112R 20-35-55 0.05-0.08-0.12 g o 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 10-15-25 0.05-0.08-0.12 # §

4] G A W112R 15-25.35 0.05-0.08-0.12 & 8

5 | 6 A W112R 15-25.35 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 71215 0.05-0.08-0.12

4| G A W112R 15-20-30 0.05-0.08-0.12

5| 6 A W112R 15-20-30 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.15
6| G A W112R 510-12 0.05-0.08-0.12

AC 5L &1

4 THRRH ' 6 TIEM4MS
SR AURRT R SR ALK R SRR A
-J1 B K 4% th< 3xD -J] B K 4% < 6xD - & AR T ST ) (< 30%)
-HEB R e
- AR BT ST HL (< 10%) - S X ARET 24T H) (< 30%)
- % JE 41 K F20bar HWA

AC Application Conditions

Optimal conditions

- Stable fixture, machine and/or workpiece

- Tool projection length < 3xD

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption
(< 10%)

- Internal coolant supply > 20 bar

www.urma.ch

Suboptimal conditions

- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

6 Machining conditions as 4 & 5
- But without internal coolant
- Medium symmetrical interruptions (< 30%)



68

RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

&L ; T8 LA W7 S 70
Through Bore Through Bore with Interruption
A ESi] A MR Radial / Stock Removal A FA R MR fz ¥ Y11 fz Wy 477 #l Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz ©5.800-10.609 mm  © 10.610-18.609 mm @ 18.610-33.100 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o) 00050 609 mm  ©10.610-18.609 mm @ 18.610.33.100 mm
1 G A W114R 80-140-220 0.10-0.14-0.18 4 G A W114R 80-140-220 0.10-0.14-0.18
K1 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18 6 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18 4 G A W114R 80-140-220 0.10-0.14-0.18
K2 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18 6 G A W114R 40-70-100 0.10-0.14-0.18
1 G A W114R 80-140-220 0.10-0.14-0.18 4 G A W114R 80-140-220 0.10-0.14-0.18
K3 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 40-70-100 0.10-0.14-0.18 6 G A W114R 40-70-100 0.10-0.14-0.18 e B
1 G A W114R 80-140-220 0.10-0.14-0.18 4 G A W114R 80-140-220 0.10-0.14-0.18 8. 8
K4 2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 80-120-200 0.10-0.14-0.18 5; = 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
o 3 G A W114R 40-70-100 0.10-0.14-0.18 6 G A W114R 40-70-100 0.10-0.14-0.18 % é
1 G A W114R 60-80-100 0.10-0.12-0.15 4 G A W114R 60-80-100 0.10-0.12-0.15 = E
K5 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 50-60-80 0.10-0.12-0.15 i ~:‘—J 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15 6 G A W114R 30-40-50 0.10-0.12-0.15 **::I é
1 G A W114R 60-80-100 0.10-0.12-0.15 4 G A W114R 60-80-100 0.10-0.12-0.15 Rl
K6 2 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W114R 30-40-50 0.10-0.12-0.15 6 G A W114R 30-40-50 0.10-0.12-0.15
1 G A W112R 40-60-80 0.08-0.10-0.12 4 G A W112R 40-60-80 0.08-0.10-0.12
K7 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12 6 G A W112R 20-30-40 0.08-0.10-0.12
1 G A W112R 40-60-80 0.08-0.10-0.12 4 G A W112R 40-60-80 0.08-0.10-0.12
K8 2 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 G A W112R 20-30-40 0.08-0.10-0.12 6 G A W112R 20-30-40 0.08-0.10-0.12
1 L B W110C 100-180-250 0.12-0.18-0.25 4 L B W110C 100-180-250 0.12-0.18-0.25
N1 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-90-120 0.12-0.18-0.25 6 L B W110C 50-90-120 0.12-0.18-0.25
1 L B W110C 100-180-250 0.12-0.18-0.25 4 L B W110C 100-180-250 0.12-0.18-0.25
N2 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-90-120 0.12-0.18-0.25 6 L B W110C 50-90-120 0.12-0.18-0.25 e R
1 L B W110C 100-180-250 0.12-0.18-0.25 4 L B W110C 100-180-250 0.12-0.18-0.25 8. 8
N3 2 L B W110C 80-150-220 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B W110C 80-150-220 0.12-0.18-0.25 § =1 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
N 3 L B W110C 50-90-120 0.12-0.18-0.25 6 L B W110C 50-90-120 0.12-0.18-0.25 % §
1 L B D1 150-250-350 0.10-0.15-0.20 4 L B D1 150-250-350 0.10-0.15-0.20 = 2
N4 2 L B D1 150-250-350 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B D1 150-250-350 0.10-0.15-0.20 § ﬁ 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B D1 100-220-300 0.10-0.15-0.20 6 L B D1 100-220-300 0.10-0.15-0.20 **i/ é
1 L B W110C 100-130-160 0.12-0.18-0.25 4 L B W110C 100-130-160 0.12-0.18-0.25 bl
N5 2 L B W110C 80-110-140 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B W110C 80-110-140 0.12-0.18-0.25 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 50-70-80 0.12-0.18-0.25 6 L B W110C 50-70-80 0.12-0.18-0.25
1 L B W110C 50-70-100 0.10-0.15-0.20 4 L B W110C 50-70-100 0.10-0.15-0.20
N6 2 L B W110C 40-60-80 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15 5 L B W110C 40-60-80 0.10-0.15-0.20 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3 L B W110C 25-35-50 0.10-0.15-0.20 6 L B W110C 25-35-50 0.10-0.15-0.20
A AC R & A AC B &t
1 THRY 2 IR—#K 3 TREMIA2 4 TUHRHE 5 Ti—#k 6 TLiLkMafis
SFEL AR R TR M5 SRE, HURB TR s - BRRA WA SREL MURR TR A SR HURR TR s 2 - B RA KA
-J1 B K AR < 3xD 7] Bk 42 Hi< 6xD -J1 A& A2 < 3xD -J] A K42 H< 6XD - A ARET ST (< 30%)
SR R4 SRR E -HE A R AT SR
-1 & 7 AT 20bar AR A B AR BT ST H] (< 10%) - S AT ST H (< 30%)
- % JE A1 A F20bar -H WA
A AC Application Conditions A AC Application Conditions
1 Optimal conditions 2 Suboptimal conditions 3 Machining conditions as 1 & 2 4 Optimal conditions 5  Suboptimal conditions 6 Machining conditions as 4 & 5
- Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - But without internal coolant - Stable fixture, machine and/or workpiece - Slightly unstable fixture, machine and/or workpiece - But without internal coolant
- Tool projection length < 3xD - Tool projection length < 6xD - Tool projection length < 3xD - Tool projection length < 6xD - Medium symmetrical interruptions (< 30%)
- Optimal chip removal guaranteed - No optimal chip removal guaranteed - Optimal chip removal guaranteed - No optimal chip removal guaranteed
- Internal coolant supply > 20 bar - Internal coolant supply available - Slightly symmetrical and asymmetrical interruption (< 10%) - Medium symmetrical interruptions (< 30%)
- Internal coolant supply > 20 bar - Internal coolant supply available

Vs
Uth/dA www.urma.ch www.urma.ch URMA
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RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

—— R
— Blind Hole
A XA ikl MR Radial / Stock Removal
150 UMC AC Type Geometry  Grade Ve fz o 5.800-:8.609 mm 010.610flp8.609 mm ¢1s.61o?3’;.1oo mm
1] 6 A W114R 80-140-220 0.10-0.14-0.18
K1 2| G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 40-70-100 0.10-0.14-0.18
1] 6 A W114R 80-140-220 0.10-0.14-0.18
K2 | 2| G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 40-70-100 0.10-0.14-0.18
1] 6 A W114R 80-140-220 0.10-0.14-0.18
K3 |2 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 40-70-100 0.10-0.14-0.18
1] 6 A W114R 80-140-220 0.10-0.14-0.18
Ka | 2| G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 40-70-100 0.10-0.14-0.18
K 1] 6 A W114R 60-80-100 0.10-0.12-0.15
K5 |2 | G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 30-40-50 0.10-0.12-0.15
1] 6 A W114R 60-80-100 0.10-0.12-0.15
K6 | 2| G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W114R 30-40-50 0.10-0.12-0.15
1] 6 A W112R 40-60-80 0.08-0.10-0.12
K7 | 2| G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W112R 20-30-40 0.08-0.10-0.12
11 6 A W112R 40-60-80 0.08-0.10-0.12
K8 | 2| G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W112R 20-30-40 0.08-0.10-0.12
1] 6 A W110C 100-180-250 0.10-0.15-0.22
N1 2| G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W110C 50-90-120 0.10-0.15-0.22
1] a6 A W110C 100-180-250 0.10-0.15-0.22
N2 | 2] G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W110C 50-90-120 0.10-0.15-0.22
11 6 A W110C 100-180-250 0.10-0.15-0.22
N3 | 2| G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3] G A W110C 50-90-120 0.10-0.15-0.22
N 1] ¢ A D1 150-250-350 0.08-0.12-0.18
N | 2| G A D1 150-250-350 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A D1 100-220-300 0.08-0.12-0.18
11 6 A W110C 100-130-160 0.10-0.15-0.22
Ns | 2| G A W110C 80-110-140 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W110C 50-70-80 0.10-0.15-0.22
1] ¢ A W110C 50-70-100 0.08-0.12-0.18
N6 | 2| G A W110C 40-60-80 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
3| G A W110C 25-35-50 0.08-0.12-0.18
A AC 41
1 THRRHF IR~ 3 TRERIM2

SRR, HURR TR
ST AKAE < 3xD

-HEB RAF

- %4 JE 71 K T 20bar

AC Application Conditions
A 1 Optimal conditions
- Stable fixture, machine and/or workpiece
- Tool projection length < 3xD
- Optimal chip removal guaranteed

- Internal coolant supply > 20 bar

Ve
URMA
I

Suboptimal conditions
- Slightly unstable fixture, machine and/or workpiece
- Tool projection length < 6xD

- No optimal chip removal guaranteed
- Internal coolant supply available

SFEL UK K TR Mg 2
-7l B K42 Hi< 6xD

SRR E
-H A

- B REA KA

3 Machining conditions as 1 & 2
- But without internal coolant

www.urma.ch

! B LA BT S
— Blind Hole with Interruption
A B3l Gl MR fz & £ fz 7 S 4T Hil Radial / Stock Removal
AC Type Geometry  Grade Ve fz Full Cut fzinterrupted ) ¢ 200 50 600 mm @ 10.610.18.609 mm @ 18.610.35.100 mm
4| G A W114R 80-140-220 0.10-0.14-0.18
51 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W114R 40-70-100 0.10-0.14-0.18
4] G A W114R 80-140-220 0.10-0.14-0.18
51 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 40-70-100 0.10-0.14-0.18
4| G A W114R 80-140-220 0.10-0.14-0.18
51 G A W114R 80-120-200 0.10-0.14-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W114R 40-70-100 0.10-0.14-0.18 o 8
4| G A W114R 80-140-220 0.10-0.14-0.18 g 3
51 G A W114R 80-120-200 0.10-0.14-0.18 =] 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W114R 40-70-100 0.10-0.14-0.18 & 3
4| G A W114R 60-80-100 0.10-0.12-0.15 s
51 G A W114R 50-60-80 0.10-0.12-0.15 oo 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W114R 30-40-50 0.10-0.12-0.15 # 3
4] G A W114R 60-80-100 0.10-0.12-0.15 &g
51 G A W114R 50-60-80 0.10-0.12-0.15 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W114R 30-40-50 0.10-0.12-0.15
4| G A W112R 40-60-80 0.08-0.10-0.12
51 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W112R 20-30-40 0.08-0.10-0.12
4] G A W112R 40-60-80 0.08-0.10-0.12
51 G A W112R 30-50-70 0.08-0.10-0.12 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6 | G A W112R 20-30-40 0.08-0.10-0.12
4] G A W110C 100-180-250 | 0.10-0.15-0.22
51 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W110C 50-90-120 0.10-0.15-0.22
4| G A W110C 100-180-250 | 0.10-0.15-0.22
51 G A W110C 80-150-220 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W110C 50-90-120 0.10-0.15-0.22 e ¥
4] G A W110C 100-180-250 | 0.10-0.15-0.22 g R
51 G A W110C 80-150-220 0.10-0.15-0.22 [l 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W110C 50-90-120 0.10-0.15-0.22 w5
4| G A D1 150-250-350 | 0.08-0.12-0.18 : s
51 G A D1 150-250-350 | 0.08-0.12-0.18 g = 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A D1 100-220-300 | 0.08-0.12-0.18 # 3
4| G A W110C 100-130-160 | 0.10-0.15-0.22 &g
51 G A W110C 80-110-140 0.10-0.15-0.22 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W110C 50-70-80 0.10-0.15-0.22
4| G A W110C 50-70-100 0.08-0.12-0.18
51 G A W110C 40-60-80 0.08-0.12-0.18 0.05-0.10-0.12 0.05-0.10-0.15 0.05-0.10-0.15
6| G A W110C 25-35-50 0.08-0.12-0.18
AC B &t
4 THRH IR~ 6 TIHEM4FS
SREL AR K TR A S B AUR R AR g - EREA AL
-T1 R K AZ < 3xD -7l Bk A2 Hi< 6xD - 4 FR T ST H (< 30%)
- RS -HEE R

B2 PO R T (< 10%)

- % JE A1 A F20bar

AC Application Conditions

4 Optimal conditions

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

- Optimal chip removal guaranteed

- Slightly symmetrical and asymmetrical interruption (< 10%)

- Internal coolant supply > 20 bar

www.urma.ch

- 4 AR 29T B (< 30%)

AW

Suboptimal conditions
- Slightly unstable fixture, machine and/or workpiece

- Tool projection length < 6xD
- No optimal chip removal guaranteed

- Medium symmetrical interruptions (< 30%)

- Internal coolant supply available

6 Machining conditions as 4 & 5
- But without internal coolant

- Medium symmetrical interruptions (< 30%)




RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

A, 2 i LA W7 S0 B
Through Bore Through Bore with Interruption
A (R AR MR Radial / Stock Removal A (A A MR fz 2 59 Hl fz W7 22971 H Radial / Stock Removal
ap ap ap ap ap ap
IS0 UMC AC Type Geometry  Grade Ve fz ©5.800-10.609 mm @ 10.610-18.609 mm @ 18.610-33.100 mm AC Type Geometry  Grade Ve fz Full Cut fzinterrupted 5, 5 900.10.609 mm  © 10.610-18.609 mm @ 18.610-33.100 mm

1] L A W112R 20-35-45 0.06-0.10-0.14 4| L A W112R 20-35-45 0.06-0.10-0.14
s1 | 2| L A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | L A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.06-0.10-0.14 6 | L A W112R 10-15-20 0.06-0.10-0.14
1] oL A W112R 20-30-45 0.06-0.10-0.12 4| L A W112R 20-30-45 0.06-0.10-0.12
s2 | 2| L A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | L A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3L A W112R 10-15-20 0.05-0.08-0.12 6 | L A W112R 10-15-20 0.05-0.08-0.12
1] L A W112R 15-20-35 0.06-0.10-0.12 4| L A W112R 15-20-35 0.06-0.10-0.12
s3 | 2| L A W112R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | L A W112R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W112R 6-10-15 0.05-0.08-0.10 6 | L A W112R 6-10-15 0.05-0.08-0.10 i
1] oL A W112R 12-18-25 0.05-0.08-0.10 4| L A W112R 12-18-25 0.05-0.08-0.10 23
sa | 2| L A W112R 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | L A W112R 8-15-20 0.05-0.08-0.10 ; K 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3L A W112R 5-10-12 0.05-0.08-0.10 6 | L A W112R 5-10-12 0.05-0.08-0.10 = T
S -
1] L A W112R 20-40-60 0.06-0.10-0.14 4| L A W112R 20-40-60 0.06-0.10-0.14 3 ﬁ
s11 | 2| L A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | L A W112R 20-35-45 0.06-0.10-0.14 % g 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3L A W112R 10-20-30 0.06-0.10-0.14 6 | L A W112R 10-20-30 0.06-0.10-0.14 -
1] L A W112R 20-35-45 0.06-0.10-0.14 4| L A W112R 20-35-45 0.06-0.10-0.14 -
s12 | 2 | L A W112R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | L A W112R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| L A W112R 10-15-20 0.06-0.10-0.14 6 | L A W112R 10-15-20 0.06-0.10-0.14
1] oL A W112R 20-30-45 0.06-0.10-0.14 4| L A W112R 20-30-45 0.06-0.10-0.14
13 | 2 | L A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12 5 | L A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3L A W112R 10-15-20 0.05-0.08-0.10 6 | L A W112R 10-15-20 0.05-0.08-0.10
1] L A W112R 15-20-30 0.05-0.08-0.10 4| L A W112R 15-20-30 0.05-0.08-0.10
s14 | 2 | L A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 5 | L A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W112R 06-10-12 0.05-0.08-0.10 6 | L A W112R 06-10-12 0.05-0.08-0.10
1] L A W107R 15-25-30 0.04-0.06-0.08 4| L A W107R 15-25-30 0.04-0.06-0.08 i
H1 | 2 | L A W107R 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10 5 | L A W107R 10-18-25 0.04-0.06-0.08 8 § 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
3| L A W107R 5-10-15 0.04-0.06-0.08 6 | L A W107R 5-10-15 0.04-0.06-0.08 g &
1 L A W107R 10-18-25 0.04-0.06-0.08 4 L A WI107R 10-18-25 0.04-0.06-0.08 § g
H2 | 2 | L A W107R 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08 5 | L A W107R 8-15-20 0.04-0.06-0.08 W 2 0.05-0.08 0.05-0.08 0.05-0.08
3] L A W107R 4-8-12 0.04-0.06-0.08 6 | L A W107R 4812 0.04-0.06-0.08 Z ﬁ
1] L A W107R 8-10-15 0.03-0.05-0.07 4| L A W107R 8-10-15 0.03-0.05-0.07 jf’“ﬂ g
H3 | 2 | L A W107R 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08 5 | L A W107R 8-10-15 0.03-0.05-0.07 N3 0.04-0.05-0.06 0.05-0.08 0.05-0.08
3| L A W107R 3-5-8 0.03-0.05-0.07 6 | L A W107R 3-5-8 0.03-0.05-0.07 -
1] L B T1 120-160-200 | 0.18-0.25-0.35 4 | L B 1 120-160-200 | 0.18-0.25-0.35 i
sM1 | 2| L B T1 110-140-170 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L B T1 110-140-170 | 0.18-0.22-0.30 § § 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| L B T1 60-80-100 0.12-0.16-0.20 6 | L B W112R 60-80-100 0.12-0.16-0.20 e
1] L B W112R 110-130-160 | 0.16-0.20-0.25 4| L B W112R | 110-130-160 | 0.16-0.20-0.25 :$ C
SM | sM2 | 2 | L B W112R 100-110-140 | 0.12-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L B W112R | 100-110-140 | 0.12-0.15-0.20 a2 2 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3] L B W112R 50-60-80 0.12-0.15-0.20 6 | L B WT12R 50-60-80 0.12-0.15-0.20 z 2
1] L B W112R 30-45-60 0.08-0.12-0.16 4| L B W112R 30-45-60 0.08-0.12-0.16 i g
SM3 | 2| L B W112R 30-45-60 0.08-0.12-0.15 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20 5 | L B W112R 30-45-60 0.08-0.12-0.15 & 3 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
3| L B W112R 15-25-35 0.08-0.12-0.15 6 | L B W112R 15-25-35 0.08-0.12-0.15 -
1] L A W110C 40-60-80 0.10-0.15-0.20 4 | L A W110C 40-60-80 0.10-0.15-0.20
o1 | 2| L A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3 L A W110C 40-60-80 0.10-0.13-0.16 6 | L A W110C 40-60-80 0.10-0.13-0.16 o 8
1] L A W110C 40-60-80 0.10-0.15-0.20 4 L A W110C 40-60-80 0.10-0.15-0.20 2 3
02 |2 | L A w110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L A W110C 40-60-80 0.10-0.15-0.20 & 3 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
o 3| L A w110C 40-60-80 0.10-0.13-0.16 6 | L A W110C 40-60-80 0.10-0.13-0.16 % 5
1] L A W110C 40-50-60 0.10-0.15-0.20 4| L A W110C 40-50-60 0.10-0.15-0.20 = =
03 | 2| L A w110C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L A W110C 40-50-60 0.10-0.15-0.20 oo 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| L A w110C 40-50-60 0.10-0.13-0.16 6 | L A W110C 40-50-60 0.10-0.13-0.16 3
1] L A w110C 30-50-60 0.05-0.08-0.10 4 L A W110C 30-50-60 0.05-0.08-0.10 & oo
oa | 2 | L A w110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20 5 | L A W110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3L A w110C 30-50-60 0.05-0.08-0.10 6 | L A W110C 30-50-60 0.05-0.08-0.10
7~ !
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RM vario ¥ (R R 42 7] 7 B 5 %t
Cutting Data RM vario

—— =
——1 Blind Hole
A KA e R Radial / Stock Removal
IS0 UMC AC Type Geometry  Grade Ve fz 0 5.800-10.609 mm B 1061018609 mm @ 18.610.33.100 mm
1] G A W112R 20-35-45 0.06-0.10-0.14
s1 |2/ 6 A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| @ A W112R 10-15-20 0.06-0.10-0.14
1] o A W112R 20-30-45 0.06-0.10-0.12
2 |2 6 A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| 6 A W112R 10-15-20 0.05-0.08-0.12
1] G A W112R 15-20-35 0.06-0.10-0.12
3 |2 o A W112R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
5| @ A W112R 6-10-15 0.05-0.08-0.10
1 G A W112R 12-18-25 0.05-0.08-0.10
s |2 6 A W112R 8-15-20 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| 6 A W112R 5-10-12 0.05-0.08-0.10
s
1] o A W112R 20-40-60 0.06-0.10-0.14
s11 | 2| G A W112R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| 6 A W112R 10-20-30 0.06-0.10-0.14
1] G A W112R 20-35-45 0.06-0.10-0.14
s12 | 2| G A W112R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| 6 A W112R 10-15-20 0.06-0.10-0.14
1] o A W112R 20-30-45 0.06-0.10-0.14
s13 |2 6 A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
3| a A W112R 10-15-20 0.05-0.08-0.10
1] o A WA12R 15-20-30 0.05-0.08-0.10
s4 | 2| G A W112R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
3| 6 A W112R 06-10-12 0.05-0.08-0.10
1] 6 A WA07R 15-25-30 0.04-0.06-0.08
Hi | 2| o A W107R 10-18-25 0.04-0.06-0.08 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
e e A W107R 5-10-15 0.04-0.06-0.08
1] o A W107R 10-18-25 0.04-0.06-0.08
H2 | 2| 6 A W107R 8-15-20 0.04-0.06-0.08 0.05-0.08 0.05-0.08 0.05-0.08
3| G A W107R 4812 0.04-0.06-0.08
1] 6 A W107R 81015 0.03-0.05-0.07
M3 | 2| o A W107R 8-10-15 0.03-0.05-0.07 0.04-0.05-0.06 0.05-0.08 0.05-0.08
E e A W107R 3.5.8 0.03-0.05-0.07
1] o A T 120-160-200 | 0.18-0.25-0.35
sM1 | 2 | G A T 110140170 | 0.18-0.22-0.30 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| 6 | T 60-80-100 0.12-0.16-0.20
1] 6 A W112R | 110-130-160 | 0.16-0.20-0.25
sM | smM2 | 2 | G A W112R | 100-110-140 | 0.12-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| a | W112R 50-60-80 0.12-0.15-0.20
1] o A W112R 30-45-60 0.08:0.12-0.16
sM3 | 2 | G A W112R 30-45-60 0.08-0.12-0.15 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
e e | W112R 15-25-35 0.08-0.12-0.15
1] o A W110C 40-60-80 0.10-0.15-0.20
o1 |2 ¢ A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
E e A W110C 40-60-80 0.10-0.13-0.16
1] 6 A W110C 40-60-80 0.10-0.15-0.20
02 |2 ¢ A W110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| G A W110C 40-60-80 0.10-0.13-0.16
° 1] & A W110C 40-50-60 0.10-0.15-0.20
03 |2 ¢ A W110C 40-50-60 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
E e A W110C 40-50-60 0.10-0.13-0.16
1] 6 A W110C 30-50-60 0.05-0.08-0.10
o4 |2 &6 A W110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
3| aG A W110C 30-50-60 0.05-0.08-0.10
Vs
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— Blind Hole with Interruption
A kA R R fz % #2477 | fz W 4247 #) Radial / Stock Removal
AC Type Geometry  Grade Ve fz Full Cut fzinterrupted o 5 000 50 600 mm © 10.610.18.609 mm @ 18.610.3.100 mm
4| G A WI112R 203545 0.06-0.10-0.14
5| G A WIT2R 20-35-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | G A W112R 10-15-20 0.06-0.10-0.14
4| G A WIT2R 20-30-45 0.06-0.10-0.12
5 | G A W112R 20-30-45 0.05-0.08-0.12 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6| G A W11T2R 10-15-20 0.05-0.08-0.12
4| G A WI11T2R 152035 0.06-0.10-0.12
5| G A W1T2R 10-18-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
6 | G A W112R 6-10-15 0.05-0.08-0.10 i
4| G A WI1T2R 12-18-25 0.05-0.08-0.10 23
5 | G A W112R 8-15-20 0.05-0.08-0.10 s 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
6| G A W11T2R 5-10-12 0.05-0.08-0.10 = %

w O
4] G A WIT2R 20-40-60 0.06-0.10-0.14 E i
5 | G A W112R 203545 0.06-0.10-0.14 g e 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6| G A W1T2R 10-20-30 0.06-0.10-0.14 -
4| G A W112R 20-35-45 0.06-0.10-0.14 -
5| G A W11T2R 20-30-45 0.06-0.10-0.14 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6 | G A W112R 10-15-20 0.06-0.10-0.14
4| G A WI1T2R 20-30-45 0.06-0.10-0.14
5 | G A W112R 15-25-30 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.10-0.12 0.05-0.10-0.12
6| G A W11T2R 10-15-20 0.05-0.08-0.10
4| G A W1T2R 1520-30 0.05-0.08-0.10
5| G A W1T2R 10-18-25 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10 0.05-0.08-0.10
6| G A W112R 06-10-12 0.05-0.08-0.10
4] G A WI107R 15-25-30 0.04-0.06-0.08 i
5 | G A W107R 10-18-25 0.04-0.06-0.08 23 0.05-0.08 0.05-0.08-0.10 0.05-0.08-0.10
6 | G | W107R 510-15 0.04-0.06-0.08 s
4| G A W107R 10-18-25 0.04-0.06-0.08 = ¢
5 | G A W107R 8-15-20 0.04-0.06-0.08 w 2 0.05-0.08 0.05-0.08 0.05-0.08
6 G | W107R 48-12 0.04-0.06-0.08 SRS
4| G A W107R 8-10-15 0.03-0.05-0.07 % g
5 | G | W107R 8-10-15 0.03-0.05-0.07 N 3 0.04-0.05-0.06 0.05-0.08 0.05-0.08
6 | G | W107R 358 0.03-0.05-0.07 -
4] G A 1 120-160-200 | 0.18-0.25-0.35 i
5 | G A T1 110-140-170 | 0.18-0.22-0.30 2 e 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | G | W112R 60-80-100 0.12-0.16-0.20 g 2
4| G A W112R 110-130-160 0.16-0.20-0.25 § g
5| G A W112R | 100-110-140 | 0.12-0.15-0.20 a O 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 G | W112R 50-60-80 0.12-0.15-0.20 E =2
4| G A W112R 30-45-60 0.080.12-0.16 35; E,
5 | G A W112R 30-45-60 0.08-0.12-0.15 83 0.08-0.10-0.12 0.08-0.10-0.15 0.08-0.10-0.20
6 | G | W112R 15-25-35 0.08-0.12-0.15 -
4] G A W110C 40-60-80 0.10-0.15-0.20
5 | G A w110C 40-60-80 0.10-0.15-0.20 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | G A wW110C 40-60-80 0.10-0.13-0.16 e 8
4| G A w110C 40-60-80 0.10-0.15-0.20 2 R
5| G A wW110C 40-60-80 0.10-0.15-0.20 = 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6| G A w110C 40-60-80 0.10-0.13-0.16 -
4| G A w110C 40-50-60 0.10-0.15-0.20 2 s
5 | G A w110C 40-50-60 0.10-0.15-0.20 oo 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6 | G A w110C 40-50-60 0.10-0.13-0.16 # 3
4| G A w110C 30-50-60 0.05-0.08-0.10 &2
5| G A w110C 30-50-60 0.05-0.08-0.10 0.08-0.10-0.15 0.08-0.10-0.15 0.08-0.10-0.20
6| G A w110C 30-50-60 0.05-0.08-0.10

!

www.urma.ch URMA
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T i X4 “RM vario” # {# JH it ¥

Handling Instructions for Adjustable Reaming Tools “RM vario”

H L ETH?
- EAEEE N EETREGRT THAH)
- AMEERE (RRE R EMR )

TEXKE:

- H R KK 20.020mm(E N V8 5 42 22 o] f AT AR)
SRS SEE N

-EFAE 5 REEXZAE (mm/),

max. 0.020 mm/g@

Why adjustable?

- Readjustment of the diameter within the tolerance range
(depending on the material to be machined)

- Possible compensation of wear (if the surface quality is still
within the tolerance)

What has to be considered:

- Max. 0,020 mm in diameter may be added (otherwise the
reaming head can be overstretched)

- Adjust carefully - never turn back!

- Infeed with adjustment dimension (mm/°) according
to drawing

45° = ca. 0.010 mm/g

HEREWT
Compensated

www.urma.ch

Bk 3 Mz 71 AR A

Instruction Compensation Chuck

AT RERFNEHIER, REQ AR EFLE, A TH
BEMK B IR F R E Bk R 2, ROTBEEA B
AME T 3 % 30 TR, RM vario B4k X 4% 77 8 Bk 3 7 LA
B 9 O ik R HAT I E -

¥
1. V8 E B AR TR R R AT OM RAFF

2. B REINUR 4 k.

3.4 F2%&(1 um /70,0001 34 &) M3k B T4 71 AT Bk 3046 1)
X e

4, 3T AR 1 2 AR ATCOW Bk 36 2 2| /% A 5um/0.0002inch
(% £ A< 3um/0.0001inch).

A

RETKE, OMRATETRAR

www.urma.ch

In order to achieve the best reaming results, a tool with zero
run-out is absolutely essential. To compensate any run-out error
of the tool holder and the machine spindle, we recommend us-
ing a compensation holder or floating chuck. The run-out of
RM vario reamers can be measured with different methods:

Procedure:
1. Before adjusting, make sure that all adjustment screws (D are
completely loosened.

2. Load the tool in the machine spindle.

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

4. Set the run-out directly in the machine spindle to maximum
5 um /70,0002 inch (ideal < 3 pm /70,0001 inch) by using the
four radial adjustment screws (.

A

The adjustment screws do not have to be fully clamped against
each other after adjustment.
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B 3 J1 AR
Instruction Floating Chuck

FREGABEFERZRH M Hrtdae A FimT )

MLERET BT EF S AAE DA, RBAMEAFHEHR
z (REAMEARRE) .
HHEME < 45°8 71 i f o

b2 &
1. 3 AR AT O B F S LA
R AT B A T B
FETHT £ (G
o 41 7 W M/ | DR TREE
%)
B4 i 4 BT/ AR | T AR

(T

Reaming on lathes are mainly done with floating chucks (in
exceptional cases also on machining centres).

Positioning errors can be compensated by the adjustable
floating mechanism. The deflection should only take place in
plane-parallel (No angular error compensation).

Cutting geometries with an angle of < 45° are recommended.

Procedure:

1. Adjust the floating mechanism by using the adjustment

screw (.

Adjustment screw

Floating mechanism

Influence on machining

Clockwise rotation

Spring force increases
/ deflection resistance

increases

The surface quality can
be negatively influenced

(retraction marks)

Counterclockwise

rotation

Spring force becomes
weaker / deflection

resistance decreases

Potential vibration

tendency

www.urma.ch

R
A TN FEERERREE S, L, FRATEAY
WEE, Mz EERE WY E B L

Adjustment:
Soft: The tool should be adjusted with the lowest possible
deflection resistance. Nevertheless, taking into account

g the weight of the tool, it must jump back automatical-
FEE ZAPEHEEATHRE £ B, ly into the central axis after deflection.
% T EEAFRE L -LHE, Medium: Fully tighten the adjusting screw and turn back
by 1 + % rotation.
Hard: Fully tighten the adjusting screw and turn back by
Ya - V2 rotation.
WA A AR E: Recommendation for the basic setting:
TEEE AR 4% %
Tool-@ Soft Medium Hard
5.800 - 15.600 X
15.601 - 23.600 X

23.601 -33.100

2 M TY S, RATREA 6% 0B Bk o o 3 0 B R 2=
< 10pm / 0.0004inch (5 £}k Z& < 5 pm / 0.0002inch)

A

-V B UG i R BAR AR L BT R 376 KT o0 A Yy 2K B
- e o T AR BN O PR H 2 R
A BREM RS RS LT AR EE

www.urma.ch

2. With an existing Y-axis, we recommend additionally aligning
the tool < 10 pm /70,0004 inch (ideally < 5 pm 70,0002 inch)
concentrically to the spindle axis.

A

- The settings of the floating mechanism can vary depending on
the application and type of floating chuck.

- It is generally recommended to enter into the bore with
reduced rpm.

- All data are guide values and refer to URMA floating chucks.
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in o o] R A

Troubleshooting Machining Centres

w3

Vibration

AKX

Hole too large

#kHmE | REAE

Run-out Built-up
error edges

BHRE
(ap)

Radial depth
of cut

E3 337

Deformation
by clamping

i

Tapered hole

HREET

Uneven
material
thickness

W

Machine

HE

Chip flow

A RK
Hole shows chatter
marks

Rt

Vibration

B =

Run-out
error

Wl %%
Cutting Data

FKEREFE GRAD
Surface quality unsatisfactory
(measurable)

FEREFE (B

Surface quality unsatisfactory (optically)

s

Retraction marks

Futr AN AL Bk T

Hole too small or shape defect

# 4 (f2)
Feed (fz)

e

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

BARE (ap)
Radial depth of cut

1B
Tool

A

Chamfer angle

B

Run out

Check the connection

B> B

A2 B4R E H ]

Check the wear / change the insert

73 IR
Floating chuck

./A

413 T1AF
Diameter reduced holder

O/A

Bk 3 A2 71 A

Compensation chuck

./A

O/A

T
Workpiece

KA/ KE A

Workpiece fixture

Alv

PSS il

Clamping pressure

Ay

HLK
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> >

IR [ HE 4
Feed in feed out

BE RTR—RAM—TURAE

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

FH TR FE 58
121 :oke30]
IHAER Wtk TR Wl
AR AR S et BhRE
BEM | hHRE | gD HAhE | KD Py Radial Racial | P
_ o N o Radial - = | Radial -
g wE w4 s cgm‘;res» ;C){r)gsion ARER cv:?mlgres- E)(r)ens]swon 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
Vv v
A A
Y/ ~ v )
A v 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 A Ay Al Alv
A A Ay Al Alv
A A () A v v
A A
A A
A A A
A A A A
v A A v Vv v
v
[ ] [ ] [}
1
www.urma.ch URMA
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TR [P R

Troubleshooting Lathes

w3

Vibration

AKX

Hole too large

#kHmE | REAE

Run-out Built-up
error edges

BHRE
(ap)

Radial depth
of cut

E3 337

Deformation
by clamping

AL

Tapered hole

HREET

Uneven
material
thickness

W

Machine

HE

Chip flow

A RK
Hole shows chatter
marks

Beatfn =
3
Run-out
Vibration error

Wl %%
Cutting Data

FKEREFE GRaD
Surface quality unsatisfactory
(measurable)

FERETE (B
Surface quality unsatisfactory (optically)

S

Retraction marks

Futr AN AL Bk

Hole too small or shape defect

# 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

A2 B AR E ]

Check the wear / change the insert

B> B >

73 IR
Floating chuck

./A

./A

./A

Y13 TIAF
Diameter reduced holder

B> B> B> B

O/A

./A

O/A

Bk 3 A2 71 A

Compensation chuck

T
Workpiece

KB/ FKE A

Workpiece fixture

Alv

PSS il

Clamping pressure

B> B

Ay

HLR
Machine

Ko # IR

Coolant mixture

ERARE

Angle-error of spindle

HE AlE £

Angle-error of axis

Vibrations from bar-feeder

B> B B>

B> B B>

B> B> >

i
Machining

HE
Chip flow

AR E T

Coolant pressure

Al

Al

HRER

Radial pressure from geometry

=k 24
Spindle speed on entry

B> B> >

PR FH %
Feed in feed out

BE RTR—RAM—TURAE

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

AR

Increase, improve

Ve
URMA
I

Reduce, decrease

o, it

Check, optimize

o (#/f
App

ly

www.urma.ch

KA FAGIR
Hy 421 121
THER o THEE
AR AR e et BhRE
BEM | hHRE | gD HAhE | KD Py Radial Racial | P
_ o N o Radial - = | Radial -
g s #h s cgm‘;res» ;C){r)gs]sion ARER cv:?mlga)res- E)(r)ens]swon 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
Vv v
A A
A e ) v A
A 7 v A A A
A A A
A A
ATA A A A A A A A A
A /A /A /A | /A /A | /A
A /A /A /A | /A /A | /A
A Ay Al Alv
A Ay Al Alv
A A A Vv v
A A A A A
A A A A A
A A A
A A
A A A A
v A v v v
v
[ ] [ ] [ ]
1
www.urma.ch URMA
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FE X T FEAN R
Definitions and Basic Formulas

Jin T A
Machining Study

Rt * Number
Sender
A T 4
Company URMA distributor
gk BKAA
Address Contact
AR
Machine-Tool
Machine type and manufacturer
B % TR * Tl Bt *
Horizontal D Vertical D Tool rotating D
FhEED * R * %5 *
Spindle holder Size Execution
DIN 69893-HSK d 20 25 A O
DIN 69871 d 30 4 2 U4 R |
MAS-BT a 4 4 so O c
[+ 4%DIN 1835
Cylinder shank DIN 1835 Q s U so U o 4
DIN 69880 VDI d 100 (M| |
a
KA
Lubricant
O TEEE * D AR * A
Qil D MLS D Emulsion D Ratio of mixture
HHA* AHBE A (bar)*
Internal coolant supply D Coolant pressure (bar)
I
Workpiece
T AR HBRA * RAERE (BE) *
Designation Material number Treatment condition (hardness)
mITEX
Machining requirements
L#z-0 * FLKE * T T fZ-0 *
Bore o Bore length Pre-machined o
NE* FTHKE mm Ty R *
Tolerance Interfering contours Method of pre-machining
HuA2ER O © B *
Additional tolerance requirements Vel @ Blind Hole D
FWEJTE (um) * BT ST H| *
Surface quality (um) R (1 R Re Cutting interruption a

F3
Date

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 Tz 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 HEARA P& TFHME Arithmetic centre line average value [um] Ra Rz

Rt 5w E 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 Maschining time [min] N5 02-04 16-28
Y B A Radial rake angle [Degrees] N4  0.1-02 1.0-28
€ VEY 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 4 Torque [Nm]

O mx Circularity
A mix Cylindricity

-$— LB & Position

@ [&] %4 & Concentricity

/ B & Bk 3 Circular runout I@)
. ve = mdon m/min o _ Yo 1000 min-! Y

Cutting speed ) 1000 Speed md e ke = kc1.1

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

mm/min = — min force
Feed rate vi=forzon Machining time fn
ol 1 (257 .

YIH A (8 77) bk ' WEER . boh kv z " HAE e D2-d?) f ke -
Cutting force (per cutting edge) Power requirement 60-10° 7 Torque 8-10°

Ve
URMA
I

www.urma.ch

* o T
Mandatory fields

www.urma.ch

v O MEHEBRL BUEWE)
Minimal lubrication system (mist coolant)

MR M EE A *

Attachement: your application sketch

Fax +41 62 889 20 28

customerservice@urma.ch

Ve
URMA
v
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AR R R

Material Comparison Table

URMA REAMING TECHNOLOGY

4
Steel
kil
1SO 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
KeL%ERMR C Low-alloy ferrilic steels,
P2 | <025%. &4 TIEHE | C<0.25%wt, low-alloy <700 <210 1700 | 0.18 1.0038 S235JRG2
JR £ 140 general structural steels
P
P3 M, C<025%. FEHEE Id 'bl i | ! | < 800 <240 1800 0.21 1.7131 16MnCr5
R A, AL weldable general structura
? N steels, case-hardening steels
HACHEM,, MW C Heat-treatable steels, con- 1.1191 C45E
PA - S 025% struction stells C > 0.25% <1000 <3001 1800 | 023 | 45505 42CrMoa
Through-hardening steels,
D 0,
ps | XM, C>067% BE | 5670w, springand | 700-1100 | 210-325 | 1700 | 027 | 11274 €100
W, FAW ; 1.2067 100Cr6
bearing steels
P6 | &4 THMA Alloyed tool steels 700 - 1200 | 210-350 | 2200 | 0.25 1.2601 X165CrMoV12
8 High alloyed tool steels, 1.2083 X42Cr13
A
P | B TRAM BRAMESS) | ok speed steels (HSS) > 900 >260 | 2300 1 025 | 45344 | x40CrMoV5-1
W R AR RS AR T
Stainless austenitic steel and duplex
Ryl
1SO umc  ## Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Ferritic & martensitic [ NG
M1 | RERRE D R4 P 500-900 | 150-260 | 1700 | 0.22 1.4512 X5CrTi12
1.4021 X20Cr13
- Free-cutting austenitic
M2 i?% REAHR, 55 stainless steels, less difficult 500-900 | 150-260 | 1700 0.22 1.4305 X8CrNiS18 9
machinable
M3 | b4 B KATHH Egevgl-jlloy austenitic stainless 2000 | 02 | 14301 | X5CrNi1810
M
Ma N T T T Alloyed austenitic stainless 2100 02 14435 X2CrNiMo18
steels 143
M5 BaAeERETFERENR High-alloy austenitic and 2300 02 1.4462 | X2CrNiIMoN22 5 3
A4 duplex stainless steels ) 1.4548  [X5CrNiCUND17 4 4
M6 REKfE, RARBRRAT ﬁUSTenite: dtiﬂfx aInd e 700 - 1000 | 210-300 | 2300 0.2 1.4410 X2CrNIMoN25
R, FEHERT mua;)cﬁi:;every ifficult to - - . . 74

VAR 25 T 92 - 100 7T
See pages 92 — 100 for detailed material list

www.urma.ch

URMA REAMING TECHNOLOGY

AR R R

Material Comparison Table

Hek
Cast Irons
Pkl
I1SO umcC  ## Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
K1 | k% Grey cast irons <300 <90 1100 | 0.25 0.6025 Sl
(GG25)
K2 | k%% Grey cast irons > 300 >90 1300 | 0.27 0.6035 EN-GIL-350
(GG35)
REH% Ductil cast irons, EN-GJS-400-15
K3 | T Malleable cast rons <500 <150 900 | 025 | 0.7040 (CCG40)
R B Ductil cast irons, EN-GJS-600-3
K4 RS Malleable cast irons <800 <210 1400 | 0.28 0.7060 (GGGB0)
K5 B Bk 4k Austempered ductile irons < 1100 <325 1500 0.32 EN-GJS-1000-5
Ké | iFEH% Compactet graphite irons 300-500 | 90-150 EN-GJV-400
K7 | B Kthshsk Austenitic lamellar cast irons | < 400 06655 | O
R KR Austenitic spheroidal EN-GJSA-
ke ¥R B graphite and ductil iron 300-600 | 90-180 0.7673 XNiMn23-4
He4t)E
Non-Ferrous Metals
7Pl
1SO uMC  #ik Description Rm [N/mm2] HB Kc1.1 mc DIN Nr. Example
THsEE S Aluminum wrought alloy
N1 A E < 2% with Si < 2% < 300 < 150 600 0.23 3.3535 AlMg3
N2 | 4Bhh, BEE<T% Aluminum alloys, Si < 7% <400 <120 700 | 025 | 3.2152 AlSi6Cu4
Aluminum alloys )
o A A QO 9
N3 |BEEE8% <HEER<15% | 5o G 15% and alloys <400 <120 | 700 | 025 @ 32163 IR
REbA4 . AlISi12
Magnesium
N4 4864, BEEE>15% Aluminum alloys, Si > 15% > 400 > 120 800 | 0.25 AlISi17Cu4Mg
Copper alloys, 2.0401 CuZn39Pb3
17 A G N .
N5 | HEe AT good machinability <700 <210 800 | 02 2.1090 | CuSn7Zn4Pb7-C
N6 | 4H&aEinT Copper alloys, > 500 >150 | 1000 | 0.25 | 2.0966 | CuAl10NiSFe4

more difficult machinability

AR B R L 92 - 100 7T
See pages 92 — 100 for detailed material list

www.urma.ch
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Material Comparison Table

fiif e 64
Superalloys
7l
1SO umc  #® Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
N NiCr21Mo
2 oH AL
S1 HKEAFRA S Iron based superalloys < 800 <240 2400 | 0.23 2.4858 (Alloy 825)
X6NiCrTi-
S2 B THREE 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(cs)tcerlﬁtse’\gc;,;“
: , NiCr19NbMo
= 9H AL -
S4 | HEBEAE Nickel based superalloys 700 - 1500 3100 | 0.23 2.4668 (Inconel 718)
e 4
Titanium Alloys
=l
1SO umc  #i@t Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
3.7025 Ti1 (Grade 1)
S11 |4, KéE&4 (o) Titanium, low alloyed (a) < 800 < 240 1300 | 0.22 3.7035 Ti2 (Grade 2)
3.7055 Ti3 (Grade 3)
. Titanium, medium alloyed Ti6AI2Sn
A v
S12 |4, $H4Ea+p) o toar ) <1100 <325 | 1500 | 0.22 AZr2MOD 1Si
S
. Titanium, high alloyed TiIAI6V4
N , R -
S13 K, BHed (0+P) (@+B) 900 - 1200 | 265 - 355 1500 0.22 3.7165 (Grade 5)
o . . Ti1T0V2Fe3Al
e A
S14 | 4k, H44 (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,
H1 Eggﬁhﬁﬂgﬁﬁt%% heat-treatable steels, 1388 B <520 3300 | 0.22 HRC 45 - 52
’ N bearing steels, tool steels
Case hardening steels,
# d -
H2 zg%{tﬁ?ﬂgﬁtgﬂﬂ heat-treatable steels, ;21388 520-600 | 4100 0.22 HRC 53 - 57
o bearing steels, tool steels
Case hardening steels,
FREFMA, THAES, | heat-treatable steels,
H3 A, TR % RN bearing steels, tool steels, > 2100 > 600 4700 0.22 HRC 58 - 62
high-speed steels
AR 2L 92 - 100 7T

See pages 92 — 100 for detailed material list
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Powder Metallurgical Materials
il
ISO umc H#i Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
g Low alloyed sintered .
N RIERROY B !
SM1 | & &R 4 F materials 200 - 450 <135 Sint-D11/C11
A AP SE AL 4 A ; ;
SM smz | TEEREMR REE Medium alloyed sintered 400-600 | 120- 180 Sint-D31/C31
<7% materials with Ni < 7%
B. AAREMR 48 | High alloyed sintered materi- Sint-D40 / C40
M3 % als with Cr and Ni > 7% 400-600 | 120-180 (AISI 316)
BaMH
Composite Materials
7l
ISO umcC i Description Rm [N/mm?] HB Kc1.1 mc DIN Nr. Example
Polyamid 6
01 HHEEREY Thermoplastic polymers 150 0.26 ()
= : Polyoxymethylen
(POM)
02 A P R Thermosetting plastics 150 0.26 Epoxydharze (EP)
O
. . . Polyamid 6 mit
03 | WBEMHALE < 50% Eeg%fgrcﬁgs‘;'fi;“ei with 300 | 0.26 30% GF
°9 (PA 6 GF30)
. . . Glass fiber-, carbon fiber-
T4 S U 3 o $ ,
04 ;’égﬁ‘g RERF R and aramid reinforced 300 0.26 SEE
plastics
A PRI 92 - 10070
See pages 92 — 100 for detailed material list
,I
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RIS

Material Group Classification

4
Steel
umc W.-Nr DIN EN AFNOR BS UNI s ss UNS AlSL
ASTM
1.0711 | 9520 10520 CFos22 220M 07 SUM 21 G11120 | 1112
1.0715 | 9 SMn 28 11'5Mn 30 5250 230M 07 CF9SMn 28 SUM 22 1912 G12130 | 1213
1.0718 | 9 SMnPb 28 11 SMnPb 30 5250 Pb CF 9 SMnPb 28 SUM 22 L 1914 G12134 | 12113
1.0721 | 10520 10520 10F1 210M 15 CF10520 G11080 | 1108
1.0722 | 10 SPb 20 10 SPb 20 10 PbF 2 CF 10 SPb 20 SUM 12 G11084 | 11L08
L 15 SMn 13 5300 210A 15 SUM 32 1922
1.0726 | 35520 35520 35 MF 4 212M 36 SUM 41 1957 G 11400 | 1140
1.0727 | 46520 46520 45 MF4 212 M44 SUM 42 1973 G11460 | 1146
1.0736 | 9 SMn 36 11 SMn 37 5300 240 M 07 CF9SMn 36 SUM 25 G12150 | 1215
1.0737 | 9 SMnPb 36 11 SMnPb 37 $300Pb CF 9 SMnPb 36 SUM 24 L 1926 G12144 |12L14
1.0037 | st37-2 5235 )R E242 436040 C Fe 3608 STKM 12 C 1312 A570
1.0116 | 5t37-3 5235 1263 £243 4360-40 D Fe 360 D FF 1313 K01501 |A573
1.0144 | 5t44-3 5275 12G3 E284 436043 C Fe 430 D FF SM41C 1414 1020
1.0301 | C 10 cio AF 34 C 10, XC 10 045 M 10 c1o s10C G 10100 | 1010
1.0302 | C 10 Pb cio AF 34 C 10, XC 10 045 M 10 cio s10C G 10100 | 1010
1.0401 | C 15 cis AF37C12,XC 18 080 M 15 C15,C16 s15C 1350 610170 | 1015
1.0402 | C 22 1c22 c20 050 A 20 c20 s22¢C 1450 610200 | 1020
1.0420 | GS 38 GE 200 230-400M Al SC 42 1306
1.0425 | P 265 GH P 265 GH Ad2CP 151-400 P 265 GH SG 30 1430 K 02801
1.0446 | GS 45 GE 240 £23-45M Al SC 450 1305 103001
1.0552 | GS 52 GE 260 A2
1.0558 | GS 60 GE 300 320-560M A3 cas 1606
1.0570 | st52-3 5355 JR E363 436050 C Fe5108 SM 50 YA 2132
P2 oaer | steass 5255 N K 01800
1.0486 | StE 285 P275N P275N P275N Fe E 285 KG SM41 A K 01802
1.0505 | StE 315 P315N Fe £ 315 KG SM 50 A K 11506
1.0562 | StE 355 P 355 N E 355 RIFP P 355 N Fe E 355 KG SM 50 YB 2132 K 12000
1.0970 | Q StE 260 N 5260 MC 4157 FeE275TM
1.0974 | QStE340TM | S 340 MC £335D HR 40/30
1.0975 | Q StE 340N $ 340 NC Fe E 355TD
10978 | QStE380TM | 5380 MC E390D
1.0979 | Q StE 380 N 5380 NC Fe £ 380 TD
1.0980 | QStE420TM | S420 MC E 430D HR 50 F 45 Fe E 420 TM
11121 | Ck 10 C10E XC 10 040 A 10 ss10C 1265 1010
11141 | Ck 15 C15E XC 15, XC 18 080 M 15 C15,C16 S15C,S15CK | 1370 G10170 | 1015
11158 | Ck 25 2025 XC 25 060 A 25 c2s $25C G10250 | 1025
1.0482 | 19Mn 5 P 310 GH A52CP 224-460 Fe 4602 KW SG37 K 03102
1.0982 | QStE460TM | S 460 MC E 445D 50/45 HR
1.0984 | QStES00TM | 500 MC E 490D Fe £ 490 TM 2662
1.0986 | QStES50TM | S 550 MC £ 560D 60/55 Hs Fe £ 560 M
1.1120 | G20 Mn 5 GS 20 Mn 5
11131 | G 17 Mn5 GS 16 Mn 5 v G17Mn s G17Mn5
12162 | 21 MnCr 5 21 MnCr 5 20NC5 SCR 420 H
15415 | 15 Mo 3 16 Mo 3 1503 1501-240 16 Mo 3 2012 A 204 Gr. A
15423 | 16 Mo 5 1503245420 | 16 Mo 5 SBC 690 K11522 | 4520
15752 | 14 NiCr 14 14 NiCr 14 12NC 15 655 M 13 SNC 815 (H) 633106 |3310,9314
15919 | 15CiNi 6 15CiNi 6 16NC 6 5107 16 CiNi 4 4320
15920 | 18 Crii 8 18 CrNi 8 20NC6
p3 | 16587 |18CiMo76 | 18NiCMo76 | 18NCD6 820A 16 18 NiCiMo 7
17131 | 16 MnCr 5 16 MnCr 5 16 MC 5 527 M 17 16 MnCr 5 SCR415 2511 G51170 | 5115
1.7139 | 16 MnCrS 5 16 MnCrS 5
1.7147 | 20 MnCr 5 20 MnCr 5 20MC 5 20 MnCr 5 SMInC 420 (H) 651200 | 5120
1.7149 | 20 MnCrS 5 20 MnCrS 5 20 MnCrS 5 SMnC 21 H 5120 H
17321 | 20 MoCr 4 20 MoCr 4 SCM 21 H
1.7335 | 13 CrMo 4 4 13 CrMo 45 15CD35 1501-620 Gr. 27 | 14 CrMo 4 5 2216 £
17337 | 16 CrMo 4 4 45CDV 4 1501-620 Gr. 27 | 14 CrMo 4 5 2216 5 Gr12
1.7380 | 10 CrMo 9 10 10 CrMo 910 10CD9 10 1501-622 Gr. 31 | 12 CrMo 9 10 2218 121890 | A182-F22
1.8900 | StE 380 $380N Fe £ 390 KG SM50B
1.8905 | StE 460 P 460 N E 460 P40 N Fe E 460 KG SM53B 2143 K 02900 | A633GrE
1.8907 | StE 500 S500 N SYE K 02001
7~
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umc W.-Nr DIN EN AFNOR BS UNI I ss UNS Q'SST'KA

1.0501 | €35 354N AF 55 C 35 060 A 35 c35 1550 G10350 | 1035
1.0503 | C 45 £335 AF65C 45 80 M 46 cas s45C 1650 G 10430 | 1045
1.0511 | C 40 C40+N AF 60 C 40 080 M 40 c40 540C 1040
1.0535 | St70-2 E 360 A70-2 Fe 690 1655 1055
1.0601 | C 60 C60+N ccss 080 A 62 C60 G 10600 | 1060
1.0904 | 555i 7 55 SiCr7 5557 250 A53 555i 8 2085, 2090 9255
1.1151 | Ck 22 22t XC 25 055 M 15 1023
1.1157 | 40 Mn 4 35M5 150 M 36 G10390 | 1039
1.1165 | 30 Mn 5 G28Mn6 35M5 120M 36 SMn 1 H, SCMn 2 613300 | 1330
1.1167 | 36 Mn 5 G28Mn6 40M5 150 M 36 oz . 2120 G 13350 | 1335
1.1181 | Ck 35 C35E XC 38 H1 080 M 36 c35 $35C 1572 G 10340 | 1035
1.1191 | Ck 45 CasE XC 42 080 M 46 cas s45C 1672 610420 | 1045
1.1221 | ck 60 C60E XC 60 080 A 62 ) 558C 1665, 1678 | G 10640 | 1064
1.1740 | C 60 W Y355 K7 1060
1.2330 | 35 CrMo 4 34Cpa4 708 A 37 35 CrMio 4 2234 T51620 | 4135
1.2542 | 45 WCHV 7 BS 1 45 WCHV 8 KU 2710 T41901 |1

pa | 12714 | s6NiCrMov 7 56 NiCrMoV 7 BH 224-5 56 NiCrMoV7 KU SKT 4 T51605 | PS5
15121 | 46 Mnsi 4 5045
1.5710 | 36 NiCr 6 35NC 6 640 A 35 SNC 236 3135
1.5736 | 36 NiCr 10 35NC 11 35 NiCr 9 SNC 631 H 3435
15864 | 35 NiCr 8 35 NiCr 8 40NC 17
1.6511 | 36 CriiMo 4 36 CrNiMo 4 40NCD 3 816 M 40 38 NiCrMo 4 (KB) 698400 | 9840
1.6580 | 30 CrNiMo 8 30 CiNiMo 8 30 CND 8 823 M 30
1.6582 | 34 CriiMo 6 34 CiNiMo 6 35NCD 6 817 M40 35NiCrMo 6 (KW) | SNCM 447 2541 4340
17033 |34 Crd 3acra 32ca 530A 32 34Cr 4 (KB) SCr 430 (H) G51320 |5132
17035 | 41 Cra 41cra ncs 530 M 40 41cra SCr 440 (H) 651400 | 5140
1.7218 | 25 CrMo 4 25 CrMo 4 25CD45S 708 M 25 25 CrMo 4 (KB) SCM 425 2225 G41300 | 4130
1.7220 | 34 CrMo 4 34 CrMlo 4 35CD4 708 A37 4137
1.7225 | 42 CrMo 4 42CrMo 4 42CD4 708 M 40 42CrMo 4 SCM 440 (H) 2244 G 41400 | 4142, 4140
1.7228 | 50 CrMo 4 50 Crvio 4 708 A 47 4150
1.7361 | 32 CrMo 12 32 CrMo 12 300D 12 722 M 24 2240
1.8159 | 50 Crv 4 50 Crv 4 50 CV 4 735 A 50 51Cv4 SUP 10 2230 H61500 | 6150
1.8161 | 58 Crv 4 58 Crv 4 526 M 60
1.8509 | 41 CrAlMo 7 41CrAMo7 10 | 40 CAD 6 12 905 M 39 41 CrAlMo 7 SACM 645 2940 K 24065 | A355Cl A
1.1231 | Ck 67 ce7s XC 68 060 A 67 c70 1770 G 10700 | 1070
11274 | Ck 101 C1005s 060 A 96 suP4 1870 G 10950 | 1095
1.1545 | C 105 W 1 C105U Y1105 C 100 KU 1880 wi
1.1645 | C 105 W 2 Y1105 C 100 KU sk 3

P5 | 11663 |C125W Y2 120 C120KU sk 2 wi
12210 | 115Crv 3 107 v 3 100C 3 107 CrV 3 KU T61202 | L2
1.2510 | 100 MnCrw 4 90 MWCV 5 BO 1 95 MAWCr 5 KU SKs 3 2140 731501 |01
12842 | 90 MnCrV 8 90 MnCrV 8 90 MV 8 BO 2 90 MnVCr 8 KU 731502 |02
1.3505 | 100 Cr 6 100 Cr 6 100C6 534 A 99 100 Cr 6 su 2 2258 G51986 | 52100
12080 | X210 Cr 12 X210 Cr 12 2200C 12 BD 3 X210 Cr 13 KU SKD 1 730403 | D3
12311 | 40 CrMnMo 7 40 CrMnNiMo 86 | 40 CMD 8 35 CrMo 8 KU P20
12312 gOGCArMnMoS gosarMnN\MoS 40 CMD 85
12316 | X 36 CrMo 17 X 36 CrMo 17 735CD 17
1.2343 | X 38 CrMoV 5 1 738COV5 BH 11 X37CiMoV'5 1KU | SKD 6 T20811 | H11
12344 | X40CrMoV'51 | X40CrMoV51 | Z40CDV'5 BH 13 X40CrMo511KU | SKD 61 2242 T20813 | HI3
12363 | X 100 CrMoV'5 1 | X 100 CrMoV'5 | Z100 CDV 5 BA 2 X 100 CrMoV 51 KU | SKD 12 2260 730102 | A2
12379 | X 155 C'VMo 121 | X 155 CrVMo 12 1 | 32 CDV 12 28 BD 2 D2
12365 | X 32 CrMoV 3 3 32DCV 28 BH 10 30CrMoV 1227 KU | SKD 7 720810 | HI0

PO | 2m6 2100w 12 X215CW 12 1KU | SkD 2 2312
12567 | X30WCrV53 | X30WCV53 | X32 WCRV'S
12601 | X 165 CrMoV/ 12 X 165 CrMoW 12 KU 2310
12678 | X45Cot | xasCoCry
12713 | 55 NiCrMoV 6 55 NiCrMoV 6 55 NCDV 7 SKT 4 T61206 |L6
12714 | 55 NiCrMoV 7 56 NiCrMoV 7 BH 224-5 56 NiCrMoV7-KU SKT 4 T61206 | 6F3
12743 | 60NICrMo 124 | 60 NiCrMo 12 4
1.2766 | 35 NiCrMo 16 35 NiCrMo 16 35NCD 16 BP 30
12767 | X45NiCtMo4 | X45NiCrMo4 | Y 35NCD 16 42 NiCrMo 15 7 KU 730109 | 6F7
13207 | S 10-4-3-10 HS 10-4-3-10 7130WKCDV BT 42 HS 10-4-3-10 SKH 57 T11334 | M44
13243 | 565-2:5 HS 6-5-2-5 2o JIDKCV06:05:05 gy 35 HS 6-5-2-5 SKH 55 2723 T11336 | M35
13247 | 5 2-10-1-8 HS 2-10-1-8 7110 DKCWV 09-08-04 | BM 42 HS 2-9-1-8 SKH 51 2716 T11342 | M42

P71 13255 | s 18125 HS 18-1-2-5 780 WKCV 18-05-04-01 | BT 4 HS 18-1-1-5 SKH 3 T12004 | T4
13343 | 56-5-2 Hs 6-5-2 785 WDCV 06-05-04-02 | BM 2 Hs 6-5-2 SKH 9, SKH 51 2722 T11302 | M2
13348 | 5292 Hs 2-9-2 Z 100 DCWV 09-04-02-02 Hs 2-9-2 SKH 58 2782 T11307 | M7
13355 | S 18-0-1 HS 18-0-1 780 WCV 18-04-01 BT 1 HS 18-0-1 SKH 2 T12001 | T1

!
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Material Group Classification

B KRR IA TR
Stainless austenitic steel and duplex
AISl/ -
umc W.-Nr DIN EN AFNOR BS UNI JIs SS UNS ASTM Div. Condition Structure
1.4000 |X 6 Cr 13 X6Cri3 76C12 403517 | X6Cri3 SUS 403 2301 | 541008 | 403 annealed | ferrite
1.4006 X 10 Cr 13 X12Cr13 710C 13 410521 | X12Cr13 SUS 410 2302 | 541000 ‘&?’15 annealed | martensite
1.4016 X6 Cr17 X6Cr17 78C17 430515 | X8Cr17 SUS 430 2320 | 543000 | 430 annealed | ferrite
1.4021 X 20 Cr 13 X20Cr13 720C13 420537 | X20Cr13 SUS420J1 | 2303 | S42000 | 420 annealed | martensite
M1 1.4031 |X40Cr 13 X39Cr13 240C14 420545 | X40Cr14 SUS 420 2304 | S40280 | 420 annealed | martensite
1.4109 |X 65 CrMo 14 X 70 CrMo 15 770D 14 SUS 440 A S44002 | 440 A annealed | martensite
1.4112 |X 90 CrMoV 18 X 90 CrMoV 18 Z2CND 1805 409519 | X CrTi 12 SUS 440 B 2327 | 544003 | 4408 annealed | martensite
1.4125 |X 105 CrMo 17 X 105 CrMio 17 Z100CD 17 X 105 CrMo 17 SUS 440 C 544004 | 440 C annealed | martensite
14313 [X5CrNi 134 X3 CrNIMo 13 3 Z5CN134 425C 11 | X6CrNi 1304 SCs 5 2385 | 191540 F6NM | annealed | martensite
1.4749 |X 18 CrN 28 X 18 CrN 28 718C25 2322 | 44600 | 446 annealed | ferrite
M2 | 1.4305 [X 10 CrNiS 189 X 10 CrNis 189 Z10 CNF 18.09 303531 | X 10 CrNi 18 09 SUS 303 2346 | $30300 | 303 annealed | austenite
1.4300 X 12 CrNi 188 X12CrNi 18 8 Z12CN18 302525 SUS 302 2331 | 530200 | 302 annealed | austenite
1.4301 |X 6 CrNi 18 10 X5CrNi 189 Z6CN18.09 304531 | X5CrNi 18 11 SUS 304 2333 | 530400 | 304 annealed | austenite
1.4306 {X 2 CrNi 19 11 X2 CrNi 19 11 Z2CN18.10 304512 | X3CrNi1811 SUS 304 L 2352 | S30403 | 304L annealed | austenite
M3 | 14307 [x2Cmites X2 CrNi 189 cLcis9L 304511 SUS 304 L $30403 | 3041 annealed | austenite
1.4310 [X 12 CNi 17 7 X9 CrNi 18 8 Z12CN17.07 301521 | X 12 CNi 17 07 SUS 301 2331 | 530100 | 301 annealed | austenite
1.4401 [X5CrNiMo 17122 |[X5CrNiMo 17122 | Z3CND 17111 316531 | X5CMiMo 1712 | SUS 316 2347 | S31600 | 316 annealed | austenite
14404 |X2 CrNiMo 17132 |X2CNiMo 17132 |Z3CND1910M | 316512 | X 2CrNiMo 1911 | SUS 316 L 2348 | $31603 | 316 L annealed | austenite
1.4550 |X 6 CrNiNb 18 10 X 6 CrNiNb 18 10 Z 6 CNNb 18.10 347531 | X6 CrNiNb 18 11 SUS 347 2338 |S34700 | 347 annealed | austenite
14311 [X 2 CrNiN 19 11 X 2 CNiN 18 10 Z2CN1810Az | 304562 | X2 CrNiN1811 SUS304 LN | 2371 | S30453 | 304 LN annealed | austenite
1.4335 |X 12 CrNi 25 21 X 12 CrNi 25 21 Z12CN 2520 310524 | X6 CrNi 26 20 ;%‘Sw' SUS | 2361 | s31008 | 3105 annealed | austenite
14429 |X2 CINiMON 17133 |X2 CrNiMoN 17 133 | Z2CND 17 13Az | 316562 ’1<323C’N"V'°N 7 lsus3teln | 2375 | 531653 | 316N annealed | austenite
M4 | 4435 X2 CriMo 18143 |X 2 CriiMo 18143 | 22 CND 17 13 316512 | X2CNiMo 17132 | 552 1%°Y 12353 | 531603 | 3161 annealed | austenite
14441 |X2 CrNiMo 18 153 |X 2 CrNiMo 1815 3 316
VM
1.4466 |X 5 CrNi 18 15 X3 CrNiMo 18 12 3 317516 | X5CNi 1815 SUS 317 2366 | 31700 | 317 annealed | austenite
1.4893 |X 9 CrNiSINCe 21 11 2 |X 9 CrNiSiNCe 21 11 2 310531 2368 | 530815 253 MA | annealed | austenite
o o Z2CND
1.4417 |X 2 CrNiMoSi 19 5 X 2 CrNiMoSi 19 5 18.05.2003 2376 | S31500 3RE60 annealed | duplex
M5 | 14460 [X4CMiMo2752  |X3CiMo 2752 Z3CND 257 Az X3CNiMo2752 | SUS329)1 | 2324 |S32900 | 329 annealed | duplex
14462 X2 CINIMON 225 |X2CrNiMON2253 | Z2CND 22.05Az | 332515 | X 2 CrNiMoN 22 5 2377 | S31803 | 329 LN | SAF 2205 | annealed | duplex
1.4539 |X 2 NiCrMoCu 25 20 5 |X 2 NiCrMoCu 25 20 5 | Z 2 NCDU 25 20 904513 2562 | NO8904 | 904L annealed Z‘fs’fe'nne
1.4410 [X2 CrNiMON 2574 |X 2 CrNIMON 257 4 | Z3 CND 25.07 Az X 2 CrNiMoN 25 7 4 2328 [$32750 |F53 | SAF 2507 | annealed Zt‘:jerx
1.4529 |X 1 CiNiMON 20187 |X 1 CriiMoN 20 187 | 2 | CNPU 20.18.05 X 1 CiNiMoN 20 2778 | $31254 254 SMO | annealed | e’
Az 187 austenite
PH13- solution
1.4534 |X 3 CrNiMoAI 1382 |X 6 NiCrTiMoV 25 15 513800 | XM-13 | o1~ heat austenite
treatment
solution
1.4540 |X 4 CrNiCuNb 16 4 Z4 CNUND 16.4 M S$15500 | XM-12 | 15-5-PH | heat martensite
M6 treatment
AMS SelliTen austenite
1.4568 |X 7 CNiAl 17 7 X3 CNiMoAI 1382 | Z9 CAN17.7 301581 | X7 CrNiAl 17 7 SUS 631 2388 | 517700 17-7-PH  |heat i
5528 / ferrite
treatment
1.4652 |X 2 CrNiMON 25227 |X 1 CrNiMoN 25 22 8 532654 654 SMO | annealed | *UP€"
austenite
1.4876 |X 10 NiCrAITi 3220  |X 10 NiCrAITi3220 | Z 10NC 32.21 NCF 800 NO08800 Alloy 800 | annealed | austenite
solution
1.4943 |X 4 NiCrTi 25 15 X5CINICUND 164 | Z6NCTDV 25.15 | HR 51 SUH 660 2570 | 66286 | 660 | A286 | heat austenite
treatment
/‘
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Material Group Classification

#Hk
Cast Irons
umMcC W.-Nr DIN EN AFNOR BS UNI JIS SS UNS AISI / ASTM
0.6010 | GG-10 EN-GJL-100 Ft 10D Grade 100 G10 FC 100 01 10-00 A48 20 B
0.6015 | GG-15 EN-GJL-150 Ft15D Grade 150 G15 FC 150 01 15-00 | F11601 A48 25B
N 0.6020 | GG-20 EN-GJL-200 Ft20D Grade 220 G20 FC 200 0120-00 | F12101 A48 30 B
0.6025 | GG-25 EN-GJL-250 Ft25D Grade 260 G25 FC 250 01 25-00 | F12401 A48 35 B
0.6030 | GG-30 EN-GJL-300 Ft30 D Grade 300 G30 FC 300 0130-00 | F13101 A48 45 B
K2 0.6035 | GG-35 EN-GJL-350 Ft35D Grade 350 G35 FC 350 01 35-00 | F13502 A48 50 B
0.6040 | GG-40 EN-GJL-400 Ft 40 D Grade 400 G40
0.7033 | GGG-35.3 EN-GJS-350-22 FGS 370-17 Grade 350/22 FCD 350-22L 07 17-15
0.7040 | GGG-40 EN-GJS-400-15 FGS 400-12 Grade 420/12 GS 400-12 | FCD 400-18L 07 17-02 | F32800 60-40-18
0.7043 | GGG-40.3 EN-GJS-400-18 FGS-370-17 Grade 370/17 GSO 42/17 07 17-12 | F32800 60-40-18
S 0.8035 | GTW-35-04 EN-GJMW-350-4 MB 350-7 W 35-04 W 35-04 FCMW 300
0.8040 | GTW-40-05 EN-GJMW-400-5 MB 400-5 W 40-05 GMB 40 FCMW 370
0.8135 | GTS-35-10 EN-GJMB-350-10 MN 350-10 B 340/12 32-51-00
0.7050 | GGG-50 EN-GJS-500-7 FGS 500-7 Grade 500/7 GS 500-7 FCD 500-7 07 27-02 | F33800 A536 80-55-6
0.7060 | GGG-60 EN-GJS-600-3 FGS 600-3 Grade 600/3 GS 600-3 FCD 600-3 07 32-03 | F34100 A476 80-60-03
0.7070 | GGG-70 EN-GJS-700-2 FGS 700-2 Grade 700/2 GS 700-2 FCD 700-2 07 37-01 | F34800 A536 100-70-03
0.7080 | GGG-80 EN-GJS-800-2 FGS 800-2 SNG 800/2 GS 800-2 FCD 800 F36200 120-90-2
0.8045 | GTW-45-07 EN-GJMW-450-7 MB 450-7 W 45-07 GMB 45 FCMWP 440
e 0.8055 | GTW-55 GMB 55
0.8065 | GTW-65 GMB 65
0.8145 | GTS-45-06 EN-GJMB-450-6 MN 450-6 P 440/7 P 45-06
0.8155 | GTS-55-04 EN-GJMB-550-4 MN 550-4 P 510/4 P 55-04
0.8165 | GTS-65-02 EN-GJMB-650-2 MN 650-3 P 570/3 P 65-02
GJS-800-8 EN-GJS-800-8 ADI grade 1 850/550/10
GJS-1000-5 EN-GJS-1000-5 ADI grade 2 1050/700/7
K> GJS-1200-2 EN-GJS-1200-2 ADI grade 3 1200/850/4
GJS-1400-1 EN-GJS-1400-1 ADI grade 4 1400/1100/1
GJV-300 EN-GJV-300 Grade 350
GJV-350 EN-GJV-350 Grade 400
K6 GJV-400 EN-GJV-400 Grade 400-15
GJV-450 EN-GJV-450 Grade 450
GJV-500 EN-GJV-500 Grade 500
0.6652 | GGL-NiMn-13-7 EN-GJLA-XNiMn-13-7 L-NM 137 L-NM 13 7 FCANiMn 13 7 FA3000
0.6655 | GGL-NiCuCr-15-6-2 EN-GJLA-XNiCuCr-15-6-2 | L-NUC 156 2 Grade F1 FCANiCuCr 156 2 F41000 A436 Type 1
0.6660 | GGL-NiCr-20-2 EN-GJLA-XNiCr 20-2 L-NC 20 2 Grade F2 FCA NiCr 20 2 05 23-00 | F41002 A436 Type 2
K7 0.6667 | GGL-NiSiCr-20-5-3 EN-GJLA-XNISiCr-20-5-3 L-NSC 2053 FCANiSiCr 205 3
0.6676 | GGL-NiCr 30 3 EN-GJLA-XNiCr 30-3 FGL Ni30 Cr3 Grade F3 F41004 A436 Type 3
0.6678 | GGL-NiCr-35-2
0.6680 | GGL-NiSiCr30-5-5
0.7659 | GGG-NiCrNb-20-2 EN-GJSA-XNiCrNb-20-2
0.7683 | GGG-Ni-35 EN-GJSA-XNi35 FGS Ni35 F43006 A439 Type D-5
0.7660 | GGG-NiCr-20-2 EN-GJSA-XNiCr20-2 FGS Ni20 Cr2 Grade S2 FCDA NiCr 20 2 F43000 A436 Type D-2
0.7665 | GGG-NiSiCr20-5-2 EN-GJSA-XNiSiCr-20-5-2 S-NSC 2052 FCDA NiSiCr 20 5 2
0.7670 | GGG-Ni-22 EN-GJSA-Xni-22 S-N 22 S-Ni 22 FCDA Ni 22 FA3002 A439 Type D-2C
i 0.7676 | GGG-NiCr-30-3 EN-GJSA-XNiCr30-3 FGS Ni30 Cr3 Grade S3 F43003 A436 Type D-3
0.7652 | GGG-NiMn-13-7 EN-GJSA-XNiMn13-7 FGS Ni13 Mn7 Grade S6 FCDA 137 07 72-00
0.7673 | GGG-NiMn-23-4 EN-GJSA-XNiMn23-4 FGS Ni23 Mn4 Grade S2M FCDA NiMn 23 4 F43010 A439 Type D-2M
0.7680 | GGG-NISiCr30-5-5
0.7688 | GGG-NiSiCr35-5-2
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HEtR

Non-Ferrous Metals

umc W.-Nr DIN EN AFNOR BS UNI Jis SS UNS :IssTlnln
3.0255 | Al99.5 AW-1050A A5 1B 4507 4007 AA1050A
3.0305 | Al99.9 AW-1090
3.0515 | AlMn1 AW-3103 A-M1 N3 3568 4054 AA3103
3.0517 | AIMn1Cu AW-3003 A-M1 A3003 AA3003
3.1255 | AlCuSiMn AW-2014 A-U4SG H15 4338 AA2014
3.1655 | AICuBiPb AW-2011 A-USPbBI FC1 A2011 4355 AA2011
3.2315 | AlMgsi1 AW-6082 A-SGMO.7 H30 4212 AA6082
3.3206 | AIMgSi0.5 AW-6060 A-GS H9 4103 AAG060
3.3210 | AlMgsi0.7 AW-6063 A-GSUC 4104 AAG005
3.3241 | G-AIMg3Si AW-6061 H20
3.3245 | AIMg3Si
3.3261 | G-AIMg5Si
3.3315 | AlMg1 AW-5005 A-G0.6 N41 4106 AA5005
NI 3.3523 | AMg2.5 5052 2156 AA5052
3.3535 | AlMg3 AW-5754 A-G3M N5 AA5754
3.3541 | G-AIMg3
3.3561 | G-AIMg5
3.4335 | AlZn4.5Mg1 AW-7020 A-Z5G H17 4425 AA7020
3.4365 | AlZnMgCu1.5 AW-7075 A-Z5GU 2195/2L96 | 7075 A7075 AAT7075
3.5103 | G-MgSe3Zn2Zr1 MN65120 ZRE1 MAG6-TE M12330 AMS 4442
3.3527 | AIMg2Mn0.8 AW-5049
3.5470 | GD-MgAI4Si1 G-A4S1
3.5555 | AIMg5
3.5612 | G-MgAl6Zn MG-P-63 G-A6Z1 MAG-E-121 M11600 AZ61A
3.5632 | G-MgAl6Zn3
3.5812 | G-MgAI8Zn MG-P-61 G-A7Z1 MAG1 AZ8OA
3.1263 | GK-AICu5Si3
32131 | G-AlSi5Cul
3.2134 | G-AlSi5CuT1Mg AC-AICUATI
3.2151 | GK-AISi6Cu4 AC-45000
N2 3.2152 | GD-AISi6Cu4 AC-AISi6Cu4
3.2153 | G-Alsi7Cu3
3.2245 | SG-AISi5
3.2341 | G-AlSi5Mg AC-42000 A-S7G LM25 3599 AC 4C 4244 B26
3.2371 | G-AlSi7Mg AC-42100
32161 | G-AlSi8Cu3 AC-46200 4251 A13800 A380
3.2162 | GD-AISi8Cu3
32163 | GK-AISI9Cu3 AC-46200
32211 | GK-AISi11
3.2373 | G-AlSi9Mg AC-AISi9Mg
3.2381 | G-AlSi10Mg AC-43400 A-S10G LM9 4253 A13600 B85
u= 3.2382 | GD-AISiI12 AC-44200 A413.2
3.2383 | G-AlSi10MgCu AC-43200
3.2581 | G-AlSi12 AC-44200 A-S13 LM6 3051 4261
3.2582 | GD-AISi15 AC-44300 4247
3.2583 | G-AlSi12Cu LM20 4260
3.2982 | GD-AISi12Cu AC-47100
G-AlSi17CuaMg ADC14 B8390.0
G-AlSi18
N4 GK-AlISi18CuNiMg
G-AlSi21CuNiMg
GKAISi25CuNiMg
Ve
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2.0380 | CuzZn39Pb2 CW612N
2.0401 | CuZn39pPb3 CW614N CuZn39Pb3 Ccz121 5170 (38500
2.0402 | CuZn40Pb2 CW617N CuZn39Pb2 Cz122 5168 C37800
2.0410 | CuZn44Pb2 CW622N Cz104 5272 C68700
2.0580 | CuZn40Mn1Pb
2.0771 | CuNi7Zn39Mn5Pb3

N5 2.1061 | G-CuSn11Pb2-C CC482K CuSn12Pb PB4 C92500
2.1076 | CuSn4Pb4zn4 CW456K CuSn4pPb4zna C5441 C54400
2.1080 | CuSn6Zn6
2.1086 | G-CuSn10Zn
2.1090 | G-CuSn7Zn4Pb7-C CC493K CuSn7Pb6Zn4 C93200
2.1096 | G-CuSn5Zn5Pb5 CC491K CuSn5Pb5Zn5 LG2 BC6 C83600
2.1176 | CuPb10Sn CW352H CuSn10Pb10 LB2 5640 93700 CA937
2.0240 | CuZn15 CW502L Cuzn15 Cz102 C2300 5112 C€23000
2.0250 | CuZn20
2.0265 | CuzZn30 C2600 C26000
2.0321 | Cuzn37 CW508L Cuzn37 CZ108 P-Cuzn37 C2720 5150 C27200
2.0360 | Cuzn40 CW509L C28000
2.0470 | CuzZn28Sn1 CW706R CuzZn29sn1 5220 C44300
2.0530 | CuzZn38Sn1 CW717R C46400
2.0561 | CuzZn40Al1
2.0790 | CuNi18Zn19Pb CuNi18Zn19Pb1 C76300
2.0872 | CuNi10Fe1Mn CW325H CuNi10FeTMn CN102 Pt-CuNi10Fe1Mn 5667 C70600
2.0932 | CuAlgFe3 CW303G CuAl7Fe2 CA106 P-CuAl8Fe3 C61400

N6 2.0940 | CuAl10Fe CC331G CuAl10Fe AB1 5710 €95200 CA952
2.0966 | CUAI10ONiSFed CW307G CuAl10Ni5Fed CA104 C63000
2.0975 | CuAl10ONi5Fe5-C CC333G CuAl10Ni5Fe5 AB2 CUuAl11Fe4Ni4 5716 C95500 CA955
2.1020 | CusSné Cw452K Cusné PB103 Cusn7 C5191 5428 C51900
2.1030 | CuSn8 CW453K CuSn8 PB104 C5210 5431 C52100
2.1050 | CuSn10 CC480K Cusn10 (@) 5443 90700
2.1087 | CuSn10Zn 5458 C€90500
2.1247 | CuBe2
2.1293 | CuCrzr cc102 C18200
2.1522 | CuSi2Mn
2.1525 | CuSi3Mn

~
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fiif e 64
Superalloys
umc W.-Nr DIN UNS AISI / ASTM Div.
$35000 633 AM350
S42300 619 Lapelloy
o 1.4958 | X5NiCrAlITi 31 20 N08010 Incoloy 800
1.4974 | X12CrCoNi 21 20 R30155 661 N 155
1.4545 | X5CrNiCu 15 5 S15500 XM-12 15-5PH
S2 1.4548 | X5CrNiCuNb 17 4 4 $17400 630 17-4PH
1.4980 | X6NiCrTiMoVB 25 15 2 566286 660 Incoloy A 286
Haynes 25
2.4683 | CoCr22Niw Alloy 188
2.4681 | CoCr26Ni9Mo5W ULTIMET
2.4711 | CoCr20Ni15Mo ELGILOY
2.4778 | CoCr28 Alloy 150
S3 2.4967 | CoCr20W15Ni Alloy 25
H531
Stellite 6
Stellite 12
2.4979 | CoCr28MoNi Stellite 21
Stellite 31
2.4631 | NiCr20TiAl N07080 Nimonic 80A
2.4654 | NiCr20Co13Mo4Ti3Al N07001 Waspaloy
2.4668 | NiCr19Fe19Nb5Mo3 NO07718 Inconel 718
2.4669 | NiCr15Fe7TiAl N07750 Inconel X-750
S4 2.4810 | NiMo30 N10002 Hastelloy C
2.4816 | NiCr15Fe NO6600 Inconel 600
2.4819 | NiMo16Cr15W. N10276 Hastelloy C-276
2.4856 | NiCr22Mo9Nb N06625 Inconel 625
2.4983 | NiCr18Co NO07500 684 Udimet 500
HKEa
Titanium Alloys
umc W.-Nr DIN UNS AISI / ASTM Div.
3.7025 | Ti1 Grade 1
3.7035 | Ti2 Grade 2
S11 3.7055 | Ti3 Grade 3
3.7065 | Ti4 Grade 4
3.7114 | TIAI5Sn2 R54520
3.7144 | TIAI6SN2Zr4Mo2 R54620 AMS 4919 Ti 6-2-4-2 / Timetal 1100
S12 3.7154 | TiAI6Zr5 Timetal 685
3.7195 | TIAI3V2.5 R56320 AMS 4943 Grade 9
3.7165 | TiAl6V4 R56400 AMS 4920, Grd 5 Ti 6AI-4V
TIAI6SN2Zr4Mo6 R56260 Ti 6-2-4-6
S13 TIAI5Sn2Zr2Mo4Crd R58650 Ti17
3.7174 | TiAI6V6SN2
3.7185 | TiAl4Mo4sSn2 Hylite 50
TiV10Fe2AI3 AMS 4986 Ti 10V-2Fe-3Al
TiAl4.5V3Mo2Fe2 SP 700
S14 TiMo11Zr6Sn4.5 Beta Il
TiV10Fe2AI3 Ti 10-2-3
TiV15Cr3AI3sn3 Ti15-3
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Hardened Steels

UMC  W-Nr DIN EN AFNOR BS UNI s ss  UNS AlSI/ Condition
ASTM
1.1201 | 42 CrMo 4 42 CrMo 4 42CD 4 708 M40 | 42 CrMo 4 SCM 440 (H) 2244 | G41400 4142, 4140 | hardened and tempered
1.2312 | 40 CrMnMoS 8 6 4 40 CrMnNiMoS 864 | 40CMD 8 S hardened and tempered
1.2316 | X 36 CrMo 17 X 36 CrMo 17 Z35CD 17 hardened and tempered
H1 1.2343 | X38 CrMoV 5 1 Z38CDV5 BH 11 X 37 CrMoV 5 1KU | SKD 6 T20811 H11 hardened and tempered
1.4534 | X 3 CrNiMoAl 138 2 | X 3 CrNiMoAl 13 8 2 $13800 XM-13 hardened and tempered
1.6582 | 34 CrNiMo 6 34 CrNiMo 6 35NCD 6 817 M 40 | 35 NiCrMo 6 (KW) SNCM 447 2541 4340 hardened and tempered
1.7131 | 16 MnCr 5 16 MnCr 5 16 MC 5 527 M 17 | 16 MnCr 5 SCR 415 2511 | G51170 5115 hardened and tempered
1.2344 | X 40 CrMoV 5 1 X40 CrMoV 5 1 240 CDV 5 BH 13 X40CrMo 51 1 KU | SKD 61 2242 | 720813 H13 hardened and tempered
1.2550 | 60 WCrV 7 55 WC 20 55 WCrV 8 KU S1 hardened and tempered
1.2767 | X 45 NiCrMo 4 X 45 NiCrMo 4 Y 35NCD 16 42 NiCrMo 157 KU T30109 6F7 hardened and tempered
H2 1.4109 | X 65 CrMo 14 X 70 CrMo 15 Z70D 14 SUS 440 A 544002 440 A hardened and tempered
1.4112 | X 90 CrMoV 18 X90 CrMoV 18 %;gSND 409519 XCrTi2 SUS 440 B 2327 | 544003 440 B hardened and tempered
1.7225 | 42 CrMo 4 42 CrMo 4 42CD 4 708 M40 | 42 CrMo 4 SCM 440 (H) 2244 | G 41400 4142, 4140 | hardened and tempered
1.1191 | Ck 45 C45E XC 42 080M 46 | C45 S45C 1672 | G 10420 1045 hardened and tempered
1.1231 | Ck 67 C 675 XC 68 060A67 | C70 1770 | G10700 1070 hardened and tempered
11248 | Ck 75 758 XC 75 060A78 | C75 177% | G10780 | 1078, 1080 | hardened and tempered
1.1274 | Ck 101 C 1008 060 A 96 SUP 4 1870 | G10950 1095 hardened and tempered
1.1545 | C 105 W1 C 105U Y1105 C 100 KU 1880 W1 hardened and tempered
1.2162 | 21 MnCr 5 21 MnCr 5 20NC 5 SCR420 H hardened and tempered
1.2210 | 115Crv 3 107 Crv 3 100C3 107 CrV 3 KU T61202 L2 hardened and tempered
1.2363 | X 100 CrMoV 5 1 X100 CrMoV 5 Z100 CDV 5 BA 2 )1< ;30 il 3 SKD 12 2260 | T30102 A2 hardened and tempered
1.2379 | X155 CrVMo 12 1 X155 CrVMo 12 1 Z160CDV 12 |BD2 T;ff CrvMo 12 SKD 11 1730402 D2 hardened and tempered
1.2436 | X210 Crw 12 X215CrW 12 1 KU | SKD 2 2312 hardened and tempered
H3 1.2510 | 100 MnCrW 4 90 MWCV 5 | BO 1 95 MnWCr 5 KU SKS 3 2140 | T 31501 o1 hardened and tempered
1.2842 | 90 MnCrV 8 90 MnCrV 8 90 MV 8 BO 2 90 MnVCr 8 KU T 31502 02 hardened and tempered
Z 85 WDKCV
1.3243 | S 6-5-2-5 HS 6-5-2-5 06-05-05- HS 6-5-2-5 SKH 55 2723 M35 hardened and tempered
04-02
1.3247 | S 2-10-1-8 HS 2-10-1-8 391_10%_[())§CWV BM 42 HS 2-9-1-8 SKH 51 T11342 M42 hardened and tempered
1.3343 | S6-5-2 HS 6-5-2 285 WbCv BM 2 HS 6-5-2 SKH 9, SKH 51 | 2722 | T11302 M2 hardened and tempered
06-05-04-02
13355 | § 18-0-1 HS 18-0-1 ooy et HS 18-0-1 SKH 2 T12001 | TI hardened and tempered
1.3505 | 100 Cr 6 100 Cr 6 100C6 534 A 99 100 Cr6 suJ 2 2258 | G51986 52100 hardened and tempered
1.4125 | X 105 CrMo 17 X105 CrMo 17 Z100CD 17 X105 CrMo 17 SUS 440 C S44004 440 C hardened and tempered
1.5752 | 14 NiCr 14 14 NiCr 14 12NC 15 655M 13 SNC 815 (H) G 33106 3310, 9314 | hardened and tempered
1.6587 | 18 CrNiMo 7 6 18 NiCrMo 7 6 18 NCD 6 820A 16 | 18 NiCrMo 7 hardened and tempered
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0 ARIE AR

Powder Metallurgical Materials

umMc W.-Nr

Sint-C 00
Sint-D 00
Sint-E 00
Sint-C 01
Sint-D 01
SM1 Sint-C 10
Sint-D 10
Sint-E 10
Sint-C 11
Sint-D 11
Sint-C 21

Sint-C 31
Sint-D 31
Sint-E 31
Sint-C 32
Sint-D 32
SM2 | Sint-C 35
Sint-D 35
Sint-C 36
Sint-D 36
Sint-C 39
Sint-D 39

Sint-C 40
Sint-D 40

SM3 :
Sint-C 42

Sint-C 43

ZaHH

Composite Materials

umMc Code Chemical Description Trade Names

PC Polycarbonate Makrolon, Lexan
PMMA Polymethylmethacrylate Acrylite, Plexiglas
PS Polystyrene Luran, Styron

01 PA Polyamide Ertalon, Ultramid
POM Polyoxymethylene Delrin, Hostaform
PP Polypropylene Hostalen, Vestolen
PSU Polysulfone Mindel, Ultrason
PF Phenol formaldehyde resin Bakelite, Supraplast
MF Melamine formaldehyde resin Resopal, Hornit

02 UF Urea formaldehyde resin Resamin, Urecoll
EP Epoxy resin Epoxy, Araldit
PA 6 GF 10 Polyamide 6 reinforced with 10% GF
PA 6 GF 30 Polyamide 6 reinforced with 30% GF
PC GF 20 Polycarbonate reinforced with 20% GF

03 POM GF 20 Polyoxymethylene reinforced with 20% GF
POM GF 30 Polyoxymethylene reinforced with 30% GF
PSU GF 30 Polysulfone reinforced with 30% GF
GFK Glass fibre reinforced plastic

o4 CFK Carbon fiber reinforced plastic

~
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