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Since 1993 the company Spindel- und Lagerungstechnik Fraureuth GmbH (SLF)
has been continuing a tradition of more than 50 years in the field of development and
production of bearings and spindle units at the location Fraureuth.

The company manufactures machine tool spindles such as grinding, milling and
drilling spindles among others. In addition to product groups that are included in
the catalogue special spindles in different dimensions according to customers’
requirements can be produced too.

High and certified quality parameters apply to those products.

Our service also includes repair of spindles at a short notice. The repaired spindles
are tested on test stands and are subject to final inspection with regard to vibration,
radial runout, temperature and if necessary stiffness (with certificate) - similar to the
procedure for newly produced spindles.

Furthermore ball, roller and special bearings with an outer diameter of 40 mm to 160 mm
belong to the product range of Spindel- und Lagerungstechnik Fraureuth GmbH.

All products fulfil requirements of standard DIN resp. ISO. SLF succeeded in getting
the certificate according to DIN EN ISO 9001:2008. The level of quality corresponds
to those of comparable first brands. Our products are branded “DKFL” res. “SLF”.
Single packing, multi packing resp. bulk packing are available on request.

In case of any questions please ask for our catalogues, please call us or visit our
website at www.slf-fraureuth.de.

1. Preface
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2. Small-sized drives

2.1. Technical data

General information

All herewith presented motor spindle
units are intended for application at
small-sized CNC milling and engraving
machines for machining of various
materials. Please take all necessary
specifications and details from the data
sheets.

Drive concept

The spindle drive is implemented by a
DC motor with permanent magnet ro-
tor (brushless electronic motor without
sensor). This drive concept is charac-
terized by a higher power density for
smaller resp. same dimension compa-
red to AC motor. The use of a perma-
nent magnet rotor reduces particularly
the motor losses. Poor shaft and bea-
ring heating increases dimensional sta-
bility and lifetime of motor spindle.

Precision (mm)

Motor cooling

Compressed air of approx. 0.5 to 0.8
bar is used to cool the motor. This
compressed air is diverted via spindle
sealing. If the spindle is subject to
longer load we recommend usage of a
spindle clamping device with external
cooling (see accessories).

Bearing and lubrication

The spindle units are equipped with hy-
brid spindle bearings. Those bearings
are lubricated with high-speed greases
(lifetime lubrication).

Sealing

In order to avoid penetration of swarfs
and cooling agents the motor spindle
units are equipped with sealing air.

Collet

0.015

Measuring point

@3NS =1 |—

10
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Measuring pin

2.2. Motor spindle FS 33 for milling and boring

max. 85

Clamping area

|f=———— min.55 —— =

Connection Motor
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8
SW7
SW 10
4 N|
e @A == = =] - 233,
a1
= 144
Available accessories

Spindle unit clamping device with external cooling
Collets, inner diameter 0.2 - 3.175 mm

Frequency converter type AC/DC 0303 company BMR Schwabach

Technical data FS 33-60/0,15
Frequency (Hz)
Speed (rpm)
Voltage (V)
Current (A)
Output power (kW)
Torque (Ncm)
Cooling system

Scope of supply

Sealing air 0.5 - 0.8 bar

Collet operation

with 2 wrenches SW 7/10

1000

10 000 - 60 000

48 Ph-Ph (120° square wave voltage)
5

017

6

with internal air supply

incl. 2 m connecting cable, tool and collet @ 3.175
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2. Small-sized drives

2.3. Motor spindle FS 45 for milling and boring

125

50)

SWi13

SW15

0167 L+ — L1 e45,

Available accessories

Cooling and sealing air 0.5 - 0.8 bar

Connection Motor

Spindle unit clamping device with external cooling

Collets, inner diameter 0.5 - 7 mm

Frequency converter type AC/DC 0303 company BMR Schwabach

Technical data FS 45-50/1-101 DC

Frequency (Hz)
Speed (rpm)
Voltage (V)
Current (A)

Output power (kW)
Torque (Ncm)
Cooling system

Scope of supply
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833

5000 - 50 000

85 Ph-Ph (120° square wave voltage)
8.5

1

max. 30

with internal air supply

incl. 2 m connecting cable, tool and collet @ 3.175

2.4. Accessories for series FS 33/ FS 45

Frequency converter

Frequency converter ,,AC/DC 0303“
made by company BMR GmbH, Schwa-
bach is available for optimal control and
as a connector between motor spindle
and machine.

Tool clamping system
Motor spindle units will be delivered
with manually operating collets.

e FS 33-60/0,15 — manually
operating collet type F — size 76

e S 45-50/1-101 DC - manually
operating collet with changeable
collet holder type ER11

Series FS 45-50/1 is alternatively
available with an automatically opera-
ting collet holder type 11,5/5°.

Compressed air conditioning

For motor spindles needed com-
pressed air for cooling, sealing air and
tool change has to be filtered and dehy-
drated. Usual pneumatic service units
are used for that.

Spindle unit clamping device

A suitable clamping device is available
to clamp the motor spindle in the
machine. Additionally motor spindles
can be externally cooled by water or
compressed air through this clamping
device.

FS 33-Spindle unit clamping device (mm)

Cooling agents
inlet/outlet
air/water

FS 45-Spindle unit clamping device (mm)

Cooling agents
inlet/outlet
air/water
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3. Motor spindles with integrated drive motor

3.1. Technical data

Precision and stiffness
Radial runout precision at spindle shaft
(internal): <2 um. Axial runout precision

Precision

High speed machining
Realization of shorter machining times
requires use of hard metal, CBN- and

Drive motor characteristics

A o.00 . .
at spindle shaft: <1 pm. B PCD-tools. With our motor spindle
High axial and radial stiffness: values [/looid [#]ood units we offer a solid tool for the mo- piw;
on request. Measuring P| dern metal cutting technology.

distance
Bearings Sealing
Spindles are equipped with spindle |_| In order to avoid penetration of swarfs Pn
bearings with steel or ceramic balls Test mandrel |_| and cooling agents the spindles are
(hybrid bearings) depending on particu- equipped with labyrinth sealing air.
lar requirements. Bearings of precision E
class P4S are used. Tool clamping system
Spindle units can be equipped with
Lubrication Measuring distance max. 100 mm manual or automatic tool change inter-
Motor spindle units are designed for faces with steep taper SK (DIN 69871
lifetime lubrication with grease. Minimal and DIN 2079) rsp. hollow shank taper
lubrication with oil is designed for hig- Stiffness HSK (DIN 69893 and DIN 69063). Other
her speed. interfaces are available on request.
Ny Miax n[Tpm]
Radial stiffness
\ /] M[Nm] & Torque
Axial stiffness —
Mn
Measured at stationary shaft
Ny n‘max n[fpm]
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3. Motor spindles with integrated drive motor

3.2. Motor spindles of series MF for internal grinding 3.3. Screw-in mandrels for series MF

Figure |

SW

t2
Type SZ
Figure Il
By B, sw [ Threaded pin
<Z B
ey | b
a=4_ v E=—3
Spindle type Npax  Motor Spindle dimensions in mm Connection Lubrication L \
foou P M A B W Z D DI Bl B2 B3 SW Fig s
mm  H VA S6-60%KW Nm [Rs-ln=
MF 80-60/5) 60000 1000 394 8 5 08 80 304 186 95 8 52 6 695 158 16 | Grease Type Szv
MF100-20/2 20000 333 350 59 2 095 100 337 43 13 8 80 - - 1915 36 Il Grease
MF100-45/3 45000 750 220 106 3 065 100 279 18 9 65 65 65 75 204 15 | Grease Spindietype  Mandrel  Dimensions in mm Threaded pin
1
MF 120-60/5 60000 1000 350 13 5 08 120 254 155 10 85 57 45 55 159 13 | oil w d3 M, ds b h b 4% % 4 S SW
" +0,004 -0,002/-0,005 _ _
MF120-51/7 51000 850 350 18 7 13 120 250 18 8 80 57 54 64 158 15 | Grease m;z%g%s S 82% me 82 13123 9112 | 24 6 | 13
MF120-42/8 42000 700 350 17 8 18 120 206 23 9 8 57 53 63 193 19 I Grease s G o 10.2°90% Miox | 1020m2905 | 15 | 28 | 10 | 15 | 20 | - 6 14 )
MF120-36/9 36000 600 350 23 9 24 120 310 28 9 8 40 50 62 208 24 I Grease MF 120-51/7
+0,004 -0,002/-0,005 _
MF120-30/8 30000 500 350 23 75 25 120 3355 33 10 90 65 50 77 1985 27 I Grease bIETR i A 1325 48 i 1 e e | ke L e
MF120-36/9  SZV06 28 16,2700 M8 16,2002005 44 . 90 16 30 19 7 24 M 8x35
MF120-25/8 25000 833 350 18 8 32 120 343 43 13 120 99 185 845 1985 36 I Grease S
MF 150-30/11 30000 500 350 28 1 35 150 33 33 10 100 68 73 93 216 27 I Grease MF 150-30/11  Szv07 = 33 18,2700 M 10 18,2°0020005 45 _ 15 18 34 22 7 27 M 10x40
MF 150-24/16 24000 800 350 33 16 85 150 417 43 13 115 68 76 9 165 36 |l Grease MF 170-30/9
MF120-25/8  SZV08 38 22,0%0008 M12 220700020005 qg 14 22 40 28 7 3 M 1250
MF 150-15/16 15000 500 350 40 16 102 150 428 48 13 115 80 885 1035 280 41 Il Grease VF 100-20/2
MF 170-12/20 12000 400 350 46 20 16 170 437 58 17 145 102 87 118 254 50 | Grease MF 150-24/16  SZV09 43 24,070 M 12 24,07000270005 9 - 15 24 42 28 9,5 36 M 12x50
MF170-30/9 30000 1000 350 20 9 29 170 311 33 11 100 66 63 93 191 27 | Grease MF 170-24/13
MF 170-24/13 24000 800 350 33 16 65 170 418 43 17 115 76 72 58 265 36 I G MP150-1516 | SZV10 | 48 26,05 M2 GRS G A a9 M 12x50
- ’ fease MF170-12/20  Szvi2 58 35,0700 M 16 350002005 35 _ 20 35 55 35 11 50  M16x55
! with synchronous drive and rotary encoder " Rechtslauf -+ Rechtsgewinde | Linkslauf - Linksgewinde
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3. Motor spindles with integrated drive motor

3.4. Motor spindles of series FS for milling and boring

f
D D, v$v T % A
il
—Z B; By By
B
Spindle type Power specifications Clamping system Lubrication
ny Mg T PN (S1) Prax (81) | My

rpm rpm Hz kw kw A Nm
FS 80-40/3 30 000 40 000 1334 4 4 8 1,05 HSK 25 C Grease
FS 120-40/7 30 000 40 000 1334 7 7 21 2,2 HSK 25 C Grease
FS 150-30/16 20 000 30 000 1000 15 15 34 4,9 HSK 32 C Grease
FS 170-12/16 8 000 12 000 400 15 16 38 18 HSK 63 C Grease
FS 170-18/22 12 000 18 000 600 22 22 60 17 HSK 50 C Grease
FS 170-24/20 9800 24000 800 20 20 42 19,5 HSK 63 C Grease
FS 230-10/25 4000 10 000 500 25 25 80 90 HSK 80 C Grease
FS 300-4/28 1400 4000 200 28 28 89 206 HSK 80 C / SK 50 Grease
FS 375-4/29 450 4000 270 26 29 140 550 HSK 125 C Grease

. . I Mounting holes

Spindle type Dimensions in mm e scrgws”

w z A D, D B B, B, B, T 8 x 45°
FS 80-40/3 23 9 80 80 - 228 48 - 139 - -
FS 120-40/7 23 3 120 85 - 372 62 - 160 - -
FS 150-30/16 32 10 150 100 185 371 61 18 186 165 M8
FS 170-12/16 63 3 170 145 205 400 47 25 268 185 M3
FS 170-18/22 50 3 170 135 205 620 55 25 230 185 M3
FS 170-24/20 63 18 170 150 - 392 67 - 203,5 - -
FS 230-10/25 88 5 230 199 270 502 77 25 308 250 M10
FS 300-4/28 95 14 300 220 - 1110 165 25 440 - -
FS 375-4/29 120 5 375 245 - 960 120 30 525 - -
" according to DIN 74 Km
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3.5. Accessoies for series MF / FS

Frequency converter

Basically converters with fundamental
frequency pulse (PAM) are to be
preferred to PWM-converters. Those
converters load spindle motor less and
generate lower heat losses especially
in the rotor.

Speed transmitter

All indicated motor spindles can be
optionally equipped with a speed
transmitter.

Lubricating system

Oil-air-system

It includes manometer/pressure switch
for air pressure and an oil level switch
(floating switch). The required oil
quantity can be varied within a wide
scope by piston stroke and cycle
time. We recommend oil-air-systems
of company SKF Berlin or company
Eugen Woerner Wertheim.

Cooling units

For cooling the spindle we recommend
using a separate cooling unit with
reservoir and flow control device. Only
desalinated and softened water should
be used by adding anti-corrosion
agents. Furthermore cooling agent flow
temperature should be at least 20 °C
as otherwise there will be danger of
formation of water condensation. Return
temperature should not exceed 35 °C.

Compressed air conditioning

At spindle unit needed compressed air
for lubrication, tool change, sealing air
and taper cleaning has to be filtered
and dehydrated.

Grinding mandrel
SLF supplies grinding mandrels on
request.

Operating manuals
Operating manuals are available in
German and English.
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4. Motor spindles with flange-mounted motor

4.1. Technical data

4.2. Motor spindles of series MNFA for external, internal and flat grinding

Bearings Motor data
Spindles are equipped with spindle e Nominal voltage U= 230/400 V
bearings depending on particular * Frequency f=50Hz
requirements. Bearings of precision e Degree of protection IP 54 __A
class P4S are used. o 8 )
Scope of supply Half-moon ke \ = d
Lubrication e Set of tools s | ‘
Spindles are designed for lifetime e hexagon socket nut for fastening T i ® AT < Airinlet
lubrication with grease. the flange lagee'S ? l
¢ Operating manual
Direction of rotation b
All spindles are suitable for clockwise Accessories I L B Bi 7
rotation and anti-clockwise rotation. ¢ Flange (see page 16) B Bs
The direction of rotation can be altered ¢ Balancing mandrel for flange
by reversing the poles of the electrical e Extractor for flange o § % .
s F L, E B
Precision Type Dimensions in mm £ = s & 38 =
Power supply operation / frequency All spindles are tested in a test run AxB Kb L e b M, I, SW S b A B, B, B, KPR oM KW A kg
con.verter operation . lasting §eyera| hours. Shape and positio— MINFA 60x200/21 490 S50 16
During power supply operation speed nal deviations of the shaft are especially MNFA 60x315/21 22 3 10 11 Mi12xi 10 19 8 180 139 240 605 >16 4x65 71G2 1,1 26 18
of spindle results from number of pole monitored during the final inspection. MNFA 60x400/21 690 6 000" 20
pairs of the motor as well as of the Max. admissible radial runout deviation miﬁ ggig:gg; ggg 2 830 gg
power frequency (see page 15). Speed of mounted spindle is shown in following NINFA 80x400/27 28 42 12 12 M1 " 24 10 200 157 300 .. 216 565 80G2 22 AT 4o
is continously adjustable to max. revo- table. MNFA 80x500/27 865 6 000" 41
lution (see page 15) if spindle operates MNFA 80x270/28 635 1410 33
with frequency converter. Higher speeds MNFABOXSIS/28  ng 4o 12 12 Misxt 11 24 10 200 157 300 %0 16 565 8064 15 38 =2
. MNFA 80x400/28 765 1) 38
are available on request. MINFA 80x500/28 865 3000 Al
MNFA 100x315/21 725 2 850 50
mm:zﬁ 188?;8821 43 63 16 15 M25x1 13 36 14 216 177 320 g}g >18 6x9 90L2 ) 3 63 23
Radial runout deviation of spindle shaft MNFA 100x600/21 1010 6000 66
& MNFA 100x315/22 725 1410 50
- Values in pm miﬁ }ggiggggg 43 63 16 15 M25x1 13 36 14 216 177 320 glg >18 6x9  90L4 - 22 63 23
— Spindle type MNFA 100x600/22 1010 66
mmiﬁ ggiggggl 58 63 18 16 M36x1,5 20 50 16 290 216 430 1 321 >35 6x9 112M4 ; gggﬂ 5,5 |2 183
e o F & Spindle sleeves 0 d mmiﬁ Egigggg; 58 63 18 16 M36x1,5 20 50 16 290 216 430 1 gg} >35 6x9  112M2 : ?)(5)81) 7,5 1S 183
L] L J <70 =80 =70 =80 mmiﬁ Egiggggl 58 63 18 16 M36x1,5 20 50 16 290 216 430 1 gg} >35 6x9 112M4 :1;‘;]%001) 5,5/ |[2 1;2
< 50— ~—1>50 LR 2 2 . - mngiggggg 58 63 18 16 M36x,5 20 50 16 200 216 430 1?]21 >3 6x9  112M2 gggg” 75 15 1;2

") Max. admissible speed for operating with frequency converter up to 100 Hz.
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4. Motor spindles with flange-mounted motor

4.3. Accessories for series MNFA

Grinding spindle of series MNFA including grinding wheel flange and grinding disc

. =
: |
= 4 E P G - - -
|~ F —=—— Q —f=—o
H
Spindle type Flange in mm Grinding wheel in mm Operating range in mm n[rpm]
Designation P H Q a t E E G Bore Depth
125 1
MNFA 60 SARL 05-51x75 75 55 7 4 2,3 25 Bl 70-180 ) 2 800
160
160 1 2830
MNFA 80 SARL 06-51x85 85 62 8 Ok 2,3 32 51 100 - 250 )
200 1410
200 1 2 850
MNFA 100 SARL 09-76x122 122 82 12 63 2,8 50 76 160 - 300 )
250 1410
MNFA 125 250 1 2 850
SARL 12-127x164 164 88 12 6" 2,8 50 127 200 - 400 )
MNFA 140 300 1440

") Max. grinding depth: B + e, + Q+%/3F - chucking length
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5. Production program and customer-specific spindles

Production program

e Ball, roller and customer-specific
bearings up to an outer diameter
of 1600 mm

e Ceramic bearings

e Diverse belt-driven grinding
spindles and accessories

* Motor grinding spindles with
flange-mounted motor

e Electric grinding spindles

Customer-specific spindles

The company Spindel- und Lagerungs-
technik Fraureuth GmbH manufactures
spindles regarding to customer needs.
The following spindle types belong to
our range:

e | athe spindles

e Milling spindles

¢ Grinding spindles

e Drilling spindles

e Spindles for wood machining

Catalogues and information regarding
our production program are available
on request.

For any further questions we are at
your disposal.

E-Mail:  slf@slf-fraureuth.de
Phone: +49/3761/8010
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Examples for special spindles

Repairs and bearing change

Repairs at spindle units require specia-
lized knowledge. They should be ent-
rusted to the manufacturer if no speci-
alist is available.

Changing bearings requires specia-
lized knowledge regarding handling of
the high-precision rolling bearings.

We urgently recommend that you ent-
rust us with this work. Our repair ser-
vice guarantees a fast execution. The
repaired spindles are of high quality.
Agreements on replacement spindles
can also be concluded with us.

If you repair the spindles on your own
we can supply replacement bearings
at any time.

Furthermore we are able to repair
spindle units of other manufacturers —
except hydrostatic and hydrodynamic
spindles.

Repair spindle and replacement bearings

6. Repairs
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7. Terms of delivery

Terms of delivery
Spindel- und Lagerungstechnik Fraureuth GmbH

General terms and conditions are individually stipulated
between Spindel- und Lagerungstechnik Fraureuth GmbH
and its customers.

All content is protected by copyright:

Spindel- und Lagerungstechnik Fraureuth GmbH
Fabrikgelande 5
D-08427 Fraureuth/Sachsen

Fon: +49/37 61/8010
Fax: +49 /37 61 /801-150

slf@slf-fraureuth.de Pictures
www.slf-fraureuth.de Spindel- und Lagerungstechnik Fraureuth GmbH

No responsibility is accepted for the accurancy of this information.
Changes due to technical improvements can be made without any advance notice.

Design & Layout CONVEX GmbH Markkleeberg Print DW Druck GmbH Werdau

info@convex.eu info@dw-druck-werdau.de
WWW.Convex.eu
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