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2xFTC 240 1 x FHC Series 1 x FLW Series
FELSOMAT Turning FELSOMAT Hobbing FELSOMAT Laser
Cell Cell Welder

OP1O/A2O: OP30A/4O: OAPSO:

OP10/20 OP30/40
Turning/ Hobbing/

OP50

Joining

Turning Chamfering

Automation Systems

FElsoMAT
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1 x RX YYY
1x FTC 240 Reishauer
FELSOMAT  Gear Grinding/

Turning Cell  poywer Skiving
OP70: OP80:
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Gear Grinding

Hard Turnin
2 //Hard Skiving



FELSOMAT FHC 80 | FHC 240
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Basic principle: Double spindle in a drum

Tailstock: Yes (option)
Module: Max. 3

Part OD: Max. 100 mm
Hob OD: Max. 70 mm

Chamfering: ChamferSkiving (option)
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FHC 240

Double spindle in a drum
Yes (option)
Max. 5
Max. 240 mm
Max. 100 mm
ChamferSkiving (option)

FElsoMAT



FELSOMAT FHC 80 | FHC 240
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FELSOMAT FHC-Series
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Harmonic Drives

£ Harmonic
XtE O (o) <. o
A= 22| &’ Drive SE

Harmonic Drive

Gearbox
— » Wave Generator

— » Flex Spline
» Circular Spline

Source: Tesla Optimus / www.tesla.com

Source: www.harmonicdrive.de
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Harmonic Drives
Flex Splines | =-d % 7|0 | O| E}

Gear data (DIN ISO 21771:2022-05)

+—]o0.002000.0005[A[B]
0.2/
Material: Spring steel, tempered o —
Module: M, 0,30 mm DETAIL ¢
REFER TO THE PROVIDED DXF FILE FOR
TOOTH PROFILE GEOMETRY
No. of teeth: z 180 -
Pressure angle: a ~30,0 °
Tip-9: d, 51,3 mm ‘ LJ Sloaosl
Root-@: d; 50,0 mm i 3
Tooth height: h, 0,65 mm i .
Gear length: b 9,0 mm . T
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Wall-thickness < 0,4 mm T
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Flex Spline hobbing

Benchmark

Hobbing Machine
EAF hobbing machine

Video
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Single spindle machine

Wet hobbing

Hob TC @ 40 x 160/155 x @22

No. of starts: 3 with 12 gashes
Accuracy class: “AAAA” DIN 3972
Hydraulically exp. mandrel (Schunk)
Cycle time: 64 sec.

- thereof 12 sec. idle time!

710 HE:

» Accuracy class 4 (ISO 1328-1:2013)
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Flex Spline hobbing
Benchmark | Z[ 8t &5F4M
FElsoMAT

Hobbing Machine S oA MZ2 22X M7
EAF hobbing machine

N—Single-spindte-machine— - Double spindle machine - idle time 1 sec.
»Wethebbing—— - Dry hobbing - increase cutting speed up to + 30 %
» Hob TC 8-40-x-166/4+56x322— > HobTC @ Z0 x 180/175 x 322

» No. of starts: 3-with-12gashes— - Increase no. of starts to X with Y gashes

» Accuracy class: “AAAA” DIN 3972

» Hydraulically exp. mandrel (Schunk) spinning/centriguation 3! blow-off 1M’ 44 =F,

» Cycle time: 64 sec. cycle time 22 - MALE S7H

- thereof 12 sec. idle time!
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Flex Spline hobbing
M Z2-2 FELSOMAT Process A A | XHAJ|CH
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Systematic deviations

0, = Feed rate scallop mark on the flank surface

1.4
: 1.27 1.95
OQ/'C%% 0, = Feed rate D
-~ \;_E scallop mark _  Profile
f |
a f.‘ < g 1 deviations
-8 E 0.8 m Depth of feed
%’ 3 rate scallops
o % 08
! o =
o, = Profile deviations o4 0.38
. 0.23
\\ — o, ='Pr'of|le .
N Yy deviations

Prior optimisation | After optimisation
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Flex Spline hobbing
M Z2-2 FELSOMAT Process A A | XHAJ|CH

SHO| jE2 HAS WPl YUEO| 40| GIO| A AIZHEZ A

rot

‘3—78 )épl'k”: Simulation of the flank topography & Virtual gear inspection .
» SUT Y YAY- WY A oS
» Hob dimensions @ 40 x 160/155 x @22 g%%g

> 070 x 180/170 x @22 :;4

» No. of starts: 3 2> X

| fie | 00 [um] | ,E“__E_?'_______.["ml
» Qty. of gashes: 12 > XY CArr , 1%, 03 fum
. . & ‘ if,‘u 02 juml s [ iffw 03 i”’“]
» Cutting speed V,: 250 = 300 m/min . f o ======s - ! clor s
‘V - - -0, um , ‘. a m
» Axial feed rate S_,: 0,4 > 0,XY mm/wkpc. rev. ' ( fg 01 i E § Ifl;i_'f"_‘________;””"
$ EFB — !um] : 1 s 16 :uml

E‘va 14 o ] AT [ fum «
{ -(2;--0-1 _______ [um] i %02 frm]

Result of the current process design (left) and after improvement (right)
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Flex Spline hobbing
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Cycle Time [sec.]

Cycle time reduction

70 64 Step 1: double spindle
50 -17,2%  Step 2: dry
53  -14,1%
50 44
40
30
20
10
0

hobbing

Step 3: process design
-9,4 %
38

Potential of cycle time reduction: Total - 40.6 %
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$1.20

$1.00

$0.80

$0.60

Machining cost p.p. [$]

$0.40

$0.20

$-

Manufacluring cost
.

$0.06
|

Accumulated

Manufacturing cost Tooling cost (toof wear related)

Machine related cost

Overhead cost

speed & feed

Cost per part

| Tool cost per part:

$1.13 W Machining cost:

$1.07 W Total machining cost:

0.68
$0.63 $

$0.05
[

Potential cost saving: Total - 39.3 % !

* Based on an estimated machine hour rate of $ 60 | Tool life of 6 m / hob tooth.
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Flex Spline hobbing
FELSOMAT Automation Concepts

Feature \ Solution 1. Conveyor belt 2. Conveyor belt + Robot Cell 3. Robot Cell + Stacker Cell

Capacity: 36 | 120 workpieces 36 workpieces 480 workpieces

Duration of unmanned 42| 80 mins 42 mins 320 min (5,3 h)

operation:

Special application: - Integration of add. operations Integration of add. operations

possible (brushing, measuring, etc.) possible (brushing, measuring, etc.)
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Further potential for FELSOMAT

Discs of Cycloidal Reducer Gearboxes

OD=66,7mm —/ .

Theoretical roller diameter

Theoretical roller P.C.D diameter Dp

Eccentricity D e 0.9
Theoretical addendum diameter da 66.8
Theoretical dedendum diameter df 63.2
Theoretical tooth height h 1.8

Accuracy Standard

JIS 1702:1998

—

Width =5,0 mm

/.

s
e .

DETAIL B OUTSIDE PROFILE
9.Au|4-

b~
|/ ONE HOLE MUST ALIGN
WITH HIGH POINT OF
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FHC 80

Loading/Unloading + orientation in the idle time

Loading/Unloading

+ Orientation

Hobbing
operation
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