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The superlative profile
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grinding of large gears

Since many years the hard
finishing of gears is a main
competence of Prawema.
Out of this competence the
new SynchroFine® XL has
been developed.

The demands on profile grinding of
large gears are very high. That’s why
Prawema has developed a concept
which combines machine and tech-
nology in optimal way.
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Innovative concept
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Brand new
the PRAEWEMA-Gear-Grin-
ding-Center is dimensioned for

profile grinding of your internal and exter-

nal gears with disk- or shaft-type workpieces. Of course as
an option worm-grinding up to module 8 is possible as well.

The machine bed, made on natural granite, guarantees high-
est accuracy plus static and dynamic stiffness. Its low ther-
mal expansion coefficient and high warmth capacity ensures
highest thermal stability. At each parameter for long-term
accuracy, stiffness and temperature stability better data were
achieved compared to steel, cast iron or polymeric concretel

The moving coloumn (X1-axis) of the grinding unit is made
from natural granite also. The Z1-axis (grinding feed in axial
direction) is designed as wearless linear drive. This enables
high feed rates at highest precision.

The swivelling axis (B-axis) for setting the helix angle of the
workpiece is designed with a wearless torque motor. For
rough cutting this axis can be clamped by hydraulic.

The rigid shift axis (Y-axis) supports an optimised dressing of
the grinding tool, corrections of the grinding process up to
the grinding in five-axes mode, the scanning measurement
of the gear and also the threaded wheel grinding.

The proven grinding spindle includes an automatic balancing
system and sensors for accustic emission during first cut con-
trol.
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The design
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A new concept of guidings in two planes ensures that the process forces are bundled
close to the guidings and the grinding spindle. This results in an extremely stiff bed
design and ensures high infeed speed.
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The workpiece table
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There are three sizes available as workpiece spindle. The spindles for all sizes are
equipped with high-dynamic, wearless torque motors.
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The tailstock
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As an option the machine can have a very rigid cross slide, which can be used with its
X- and Z-axis as a tailstock for shaft-type parts or as a carrier plate for an additional
dressing spindle.
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The technology

EHIM LRHE » EATZRAINIE ! Machine Has Several Advantages to Achieve High Quality Grindng
» OB EESEEH 2SS EEY - ¢ The grinding process can be done in the one- or two flank
- TEHEEHIPSE  BURMELE LRI TRERE  BFT mode.

DlixEskiEm , E=aaEH - e For roughing there are different flexible programmable
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e The control system proposes machining options, which can be

: adapted accordingly.
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G NRBENERIULIEE - EKHER - FEH e Corrections of profile or flank can be programmed.
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= e Allin all, it is a high level user guidance.
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SESRAFX(CHRBES - BIASTREREEE * Profile corrections like tip or root relief, crown and profile correction

s MEmBEETOLISEREHNZNEE . flill . 818 & angle are created by dressing.

B BEHEYBEEEEgTEES - » flank modifications will be done during the grinding process.
- HEEEERZEEMEPRIEIETAL - ¢ The machine is 5-axis-compliant, so flank modifications could be

« HE ISR A EMEEEY - FFLIEEER AR Ea g created during the two-flank grinding mode.
BEEEYNBESELR ol EEiEEy S EfE - * Appropriate calculations are done by the control system. Eventually
. GO SRS E . BT SRS TR variations of the setpoint contour are calculated and indicated.
N : Sroami | h ‘  For short machining times the machine has high axial feed motion
' %?DI&E%%E?F%% - (16 m/min). This shows its advantages extremely by roughing.
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Interpolation of 5 axes
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Easy operation
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The optimal HMI with easy possibility to do profile- as well as
flank-corrections is state of the art.
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Short cycle time
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The infeed speed of 16 m/min is an extremely high value in
the segment of profile grinding machines. This ensures short
grinding time. In addition the new measuring strategy ends
in short auxiliary time.
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Indexing and measuring
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For this act, influencing the cycle time extremely, PRAWEMA

presents an innovative solution!

Indexing >> contact free distance measuring >>
«laser triangulation”

The complete gear is scanned contact free in very short time.
This procedure increases the process safety especially in serial
production. The advantage is that all gear gaps will be scan-
ned over the complete width So the following grinding pro-
cess can be started with strongly reduced ,air-grinding” and

with an integrated stock-material-management.

Clever stock identification

The contour of the gear will be identified by the measu-
ring computer. Therefore the sensor is driven to the
center of the workpiece and then it starts to rotate. The
measured distance between sensor and workpiece cen-
ter is related to the angle of the workpiece-spindle. The
result is a body wrap of the gear. An algorithm appoints
the stock by calculating the width of the gap and the
pitch error and indexes according to the result.

A validity check can be made either with a mechanical
test key or by touch-grinding at the largest and the
smallest space.
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Measurement of the finished part
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Contrary to common solutions the PRAWEMA machine
does not measure the gear by switching sensor, but using
a measuring-sensor. The profile - and flankform is created by
the machine and the sensor is measuring the deviation to
the ideal conture. That way the results are available much
faster, similar to a 3D-measuring machine. As a matter of
fact a printout of a test chart or transfer to a host system is

also possible.

Fluncut of the dell hiole Measuring rough pert Measurng fresh pan
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Dressing
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Additional technologies
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By using the optional cross slide further technologies can be
integrated into the machine. This cross slide could serve as
a support for an additional grinding spindle for operating
bores and faces of the gear as well as for a grinding unit
for internal gear grinding. Thereby bore-, face- and internal
gear-grinding can be done in one machine, not requiring any
change-over.
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The dressing is done by using the dressing unit, which is
mounted on the grinding head, so it is not necessary to swi-
vel to the 0-degree-position. For an optimised result there are
two dressing spindles mounted, one for each left and right
flank_ This allows the use of dressing roll diameter 120 mm,
which permits an excellent workpiece-surface roughness. For
first-dressing and for economical roughing a third dressing
spindle mounted on the tailstock-cross slide is available. Here
a low-cost, adjustable ‘jar dresser” can be used. This reduces
the costs for first-dressing and saves the cost-intensive dres-
sing rolls. Furthermore the grinding tool can be dressed more
‘active’, which shortens the grinding time.
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Technical data

i SynchroFine ® XL SynchroFine ® XL SynchroFine ® XL
Model 1.100 1.600 2.000
SALHEE 1.400 mm 1.700 mm 2.200 mm
Max. workpiece diameter

ﬁxlﬁzﬁﬁjﬁi . . . 5.000 kg 12.000 kg 16.000 kg
Max. workpiece weight (incl. fixture)

I#E%EE% 650 mm 1.100 mm 1.600 mm
Table diameter

= = *

sAZHLTHR _ 1.200 mm 1.200 mm 1.200 mm
Max. grinding stroke (Z-axis)*

BB 32 mm 32 mm 32 mm
Module (max)

EE#U_]E 32 kw 32 kw 32 kw
Grinding power

= > 5 Z

SAMRIERER (Z298) 16 m/min 16 m/min 16 m/min
Grinding infeed (Z-axis)

ﬁk@#ﬁ% - 400 mm 400 mm 400 mm
Max. diameter of grinding tool

SAMBIE AEXFRER) 280 mm 280 mm 280 mm
Shifting motion (generating grinding)

hmEEHEINAE J J J

5-axes interpolation

* O[EREIE R E2000/ optional up to 2000
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m BUDERUS Schleiftechnik | www.buderus-schleiftechnik.de
AR E - SMEHREE - 1257 HEE - S8 e

Budarus 1.D. grinding - O.D. grinding - Thread grinding - Hard turning

DISKUS WERKE Schleiftechnik | www.diskus-werke.de

ImEE - EEE - S5 1

Face grinding — Double face grinding — Special machining

HEYLIGENSTAEDT | www.heyligenstaedt.de
B - BER - S HESH|

ig
BAESERS Shaft turning — Milling — Heavy duty turning
ro 3 NAXOS-DISKUS | www.naxos-diskus.de
(SN  mamETE - CBN- MG TE

Conventional grinding tools — CBN — Diamond tools

PITTLER | www.pittler.de
@ TIRERH - Bl - BTEE - A4

Vertical turning center — Milling — Grinding — Pick-up systems

PRAWEMA | www.praewema.de
R - G - e R/ A - Bl
Gear honing — Gear grinding — Hobbing/Fly-cutting — Chamfering

W r FROHLICH CNC PRODUKTION | www.cncfroehlich.de
FROHLICH  DVS Hiii¥ ), - BAE@MB AR & BRI

DVS Technologies in mass production for commercial vehicle components

Em DVS Technology | www.dvs-technology.de
Technology  DVS HZiiTily - BERUHRIABEERID

DVS Technologies in mass production for passenger car components

WMS Werkzeugmaschinenbau Sinsheim | www.wms-sinsheim.de
wms AR5 - —MRERBAIEE - 12
Werkreugmaschinenbau . .
— Services — General overhauls - Repairs

WMZ WM2Z Werkzeugmaschinenbau Ziegenhain | www.wmz-gmbh.de
Werkzeugmaschinenbau EP.JD\%?)}EE]’U - %EEEEH]

Zinganhain GmbH . c -
Center drive turning — Motor spindles

WMZ WMZ Precision Machinery (Shenyang)
Preeision Machinery DVS FEIHE - SRR

(Shenyang) Co._,Ltd.

DVS Sales China — DVS Service China

ERER LSRN TS - HNtER - RMO2IFERTN - EEGmN TR PIFO20F  ETESARRROKER  H2R/7THER
LGt TRV B RIRR R -

- {etE - HETEA  HMREEHMESOHES -
- HETER - EHEF - £k - BREE  EEEESER=EMNE ST  RFRERFARSHNAS -
« HRERNT - SBEENTIESESMMNT - AINE - £ - 8568 - RiF - & - A 35 - FANL  RMREEMREES -

RAEBELHMANEZEILIREER,  BARMEEE —BEXR - E2TATUREHE  REBUSEHMTH  CULILRMAZES
oA RMERES  FBRMANER - EREATZAHMER  BUATEHEARMEE  ZoLiEEh - 85 - EHEIZ2EF
BHE  BCHRERETKSAEM  FMATUZLCHER  RUHECRPRFIRES -

ERETEIRER N EBRAT sales@atmax-tech.com www.atmax-tech.com
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