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Hard skiving - Summary

" — — Option for hard finishing of internal and

external gears on skiving machines

— | (] Elimination of_ heat treat distortions to improve
the gear quality

Ve )

Bl — Soft and hard machining on the same machine
== i — Indexing with mobile or stationary sensor

— Use of carbide skiving cutters
(due to high workpiece hardness)

— Dry cutting possible

Hard skiving is an additional feature for Liebherr LK gear skiving machines to improve gear quality
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Spline oo

Hard skiving can improve the gear quality after heat treatment
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LK 500 - Gear skiving machine
Hard skiving - Indexing (mobile sensor) il

Mobile indexing sensor for maximum flexibility
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Application example - Hard skiving (Spline)

Spline

Nov. 27,
2024

Hard Skiving® provided for EATON - confidential use

Workpiece

— Module

— Number of teeth
— Pressure angle
— Helix angle

— Tip diameter

— Tooth width

— Material
— Hardness
— Hard skiving

0.75 mm
38

30°

0°

29.2 mm
20.4 mm

20NiCrMo2
60 HRC



Application example - Hard skiving (Spline)

Workpiece

— Module 0.75 mm

— Number of teeth 38

— Pressure angle 30°

— Helix angle 0°

— Tip diameter 29.2 mm

— Gear width 20.4 mm
Nov. 27,

2024

Tool

— Type of tool

— Design

— Substrate

— Number of teeth
— Helix angle

— Sharpening

Technology

— Cross axis angle
— Number of cuts
— Cutting speed

— Table speed

— Axial feed

— Cutting medium

Hard Skiving® provided for EATON - confidential use

Skiving cutter
Cylindrical
Carbide

163

-15.6°

Cone

17.8°

2

22 m/min
906 rpm
0.12-0.05 mm
Oil

Machine

— LK 500

— Mobile indexing sensor

— Ring loader

Times

— Cutting time
— Idle time

— Indexing time

— Cycle time

0.70 min
0.35 min
0.10 min
1.15 min



Hard skiving - Spline oo
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Application example - Soft skiving [Spline)

DIN 3963 4y left flank PROFILE fight flank B DIN 3962 Tooth to tooth spacing fp  left flamk
. +
Tip
:[Zﬁun‘
- 50021
Index Fp left flank
Vas00:1
3
+
Vba2o:l A
20um
500:1
.5
mm Tooth to tooth spacing f£p right £lank
Rooct +
M1-M2 29 20 18 Tooth 1 10 20 29 ¥
Act_valuelum] Quality Lim.value Qual Act_valuelpm] Quality ;
2.9 4 V1.6 2.2 4 V 2.6 20um
2.0 1.0 1.6 5] 3.0 410 8 +10 8| -3.6 5|-2.6 1.0 2.1
3.6 2.9 1.5 5| 4.3 168 16 8| 3.7 4] 2.8 1.6 2.5 - TB00:1
3.7 5 2.2 3.6 3.8 1z 8 12 8| 4.3 5| 3.1 2.0 3.8 Index Fp  right flank
R/T-s[mm] 27.020
eft flank LEAD right flank
® g © .
op
:[;cun-
50031
Pitoh neasuring circle:20.01 z11.3ua Lert elank right r1anc
YasoD:1 ace.vitus  guer] Lin.veive guad. | Ace.velue  guat] Lim.velus guar.
N _ + Warst pitch fp max -] 1 14.0 8 1 14.0 8
Warat_vpacing var. ey max 0.6 1 16.0 a 1 18.0 8
Range ot Eitoh Errer 5 1.4
Vh2:l Tatal 5.1 3 36.0 8 3 36.0 8
2.6 2 35.0 8 3 25.0 8
DIN 3962 Runcut Fr (Ball-@ =1.5mm)
+
-
Bottom ———
N:Z 29 20 10 © Tooth 1 10 20 29 20um
£HEm 3.0 1 v 1.3 5.5 1 Vv 1.5 B
fHE 2.1 3 3.1 3.4 3.4 5+18 8 -5+188[-6.3 1] -4.8 -4.7 6.1 -
FE a0 2 2.7 2.5 3.1 208 20 8| 3.2 2.6 43.8 14 3.3 pos1 MK 31.112(mm)/Ball-® 1.5
FfR 2.2 1.8 3.2 2.3 2| 12 8 13 8| 2.8 2.6 43.6 11 2.9 Pitoh Line 3 re | 5.4 4] 8.0 8 Juimovatee  31.135 31.088
Tasth thicknses 1 [ | Jpor.  31.11  31.111  31.10%
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Quality

— fHa
— Fa
- ffa

— fHB

_ FB
~ B

— fp max
— fu max
_ Fp
— Fr

DIN 5
DIN 5
DIN 5

DIN 3
DIN 2
DIN 2

DIN 1
DIN 1
DIN 3
DIN 4



Application example - After heat treatment (Spline)

DIN 3952}'\ left flank PROFILE right flank R bin 3se2 Tooth to tooth spacing fp  left flank
- +
Tip
I:ow
50011
Index Fp left flank
Vaboo:l
+
+
Vb20:1 n
20um
500:1
Tooth to tooth spacing £p right flank
Root
M1-M2 29 20 10 1 Tooth 1 10 20 29 N
Act_.valuel[pm] Quality Lim.value Qual Act.valuelpm] Quality .
29.9 1 V3.5 30.7 11 V_2.9 20um
fHeo 31.9 1] 28.8 30.4 28.4 +10 8 10 8|32.511 29.6 29.6 30.9
49.6 1] 48.3 48.5 47.1 168 15 8| 45.8 44.0 47.2 11 44.1 - TBob:l
£for 35.5 1] 34.7 [ 34.1 35.2 1z 8 12 8| 29.5 32.5 14 30.3 28.6 Index Fp  right flank
R [xm] 27. 048
left flank LEAD right flank
® g ©) f
Tep
I}Dyu‘
500:1
Piten nessuring circle:zs. 5T s-21.1m Lact s1amk ciont r1anx
V5001 Aot.walus  Quai| Lim.value gual. | Act.value  guai| Lim.value gua
. Waret giteh variatics 5 maz 1.1 2 14.0 8 3 14.0 8
Woret_spacing wariatis 1 18.0 1 2 18.0 o
of Pitch Brror 2.7
Vha:1 3 36.0 8 7.2 4 6.0 8
] 25.0 8 3.8 3 25.0 ]
=1.5mm)}
5 +
[ e ——rr—]
Bottotn e ———— o ——
N:Z+CE _@ 29 20 10 1 & Tooth 1 10 Z0um
fHEM 4.5 1 vV 10.% 4.5 1 -
£HE 4.7 -0.5 5[ 10.4 3.2 5:18 8 -5:188] -B. B 0 L
23.6 5 1%.0 21.9 21.9 20 & =20 8|25.8 E] pop: 1 MdK 30.857[mm]/Ball-a 1.5
11.7 & 9.3 5.2 9.4 1z 8 12 8| 4.6 2 Pitch Line Rumeut ve | 5.6 4] 28,0 8 |uim value 30881 30.833
-0.8 0.0 -1.8 -1.6 1345 1345 2.2 . 0 Tasth thicknses onT l ‘ Act. 31.133 31.135 31.13
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Quality

— fHa
— Fa
- ffa

— fHB

_ FB
~ B

— fp max
— fu max
_ Fp
— Fr

DIN -
DIN -
DIN -

DIN 5
DIN 9
DIN 9

DIN 3
DIN 2
DIN 4
DIN 4



Application example - Hard skiving (Spline)

DIN 3962%\ left flank PROFILE right flank [‘{ DIN 386z Tooth to tooth spacing fp  left flank
~ +
Tip
B e e S e L e
Index Fp  left flank
VaSoo:l i
- +
+
Vb20o:l . 1 A
20um
500:1
.5
mm Tooth te tooth spacing £p right flank
!
20 10 1 Tooth 1 20 29 s
valuelpm] Quality Lim.value gual valuelum] Quality
V_0.8 2.4 4 V_3.0 2041
0.2 0.1 .9 1] 10 & 410 8] 1.3 1.4 4.3 6] 2.7
5.5 5| 2.2 3.6 15 & 15 8] 4.7 3.7 5.4 5| 5.4 - TB00:1
5.5 2.2 3.7 128 12 8| 3.8 3.2 3.5 4.3 5 Index Fp  right f£lank
eft flank LEAD right flank
g ©) :
j[;mm
i 50021
Piten nessusing sircle:28.s73 5-33.1m Late 1aak cignt riume
— Aet.value Quat] in.value guai. | Act.value Quar] Bim.vslue gua
N N + Warst piteh tp max 1.7 3 14.0 8 1 14.0 :3
; woret_sparing variation 1.4 1 18.0 P) 1 18.0 o
Ramge of Pitch Errer Rp 3.1
Vha:l Tatal B. 9 4 36.0 8 4 36.0 -3
Tatal 4.7 4 25.0 ] 3 25.0 -3
X DIN 39 Runout Fr (Ball-2 =-1.5mm)
+
e e I e s S N S S s e —— S
Bottom o —— T T T T T =l
N:Z+CR _D 29 20 10 1 ® Tooth 1 10 20 29 20un
£HEM 0.1 1 V_ 3.6 ] V2. -
fHE -1.6 1.5 -1.3 1.8 1| .18 & 418 8 5] -2.7 —3.7 Lo
2.6 F 2.6 1| 2.1 20 & 20 &8 4| 3.7 3.9 porsl MAK 30 857(mnl/Ball-@ 1 5
17 2.0 2.3 2| 1.5 1z_8 12 &8 Z.5 2.7 2 Piten Line mumour e | s zs.0 8 [Lim value 30861 30.833
1.1 1.0 1.8 0.4 45 45 0.1 0.4 —— a1 | | ot 30 863 30 8s4 30 sel
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Quality

— fHa
— Fa
- ffa

— fHB

_ FB
~ B

— fp max
— fu max
_ Fp
— Fr

— Rz/Ra lead

DIN 6
DIN 5
DIN 6

DIN 5
DIN 4
DIN 2

DIN 3
DIN 1

DIN 4
DIN 5

3.86 / 0.85 um



Hard skiving - Surface quality ool

N\

Hard skiving improves the surface finish
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Application Example - Hard Skiving (Internal Gear)

12
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Workpiece
Module 3.00 mm
Number of teeth -65
Pressure angle 20.0°

Helix angle 0°
Tip diameter 197.8 mm
Tooth width 14.0 mm

Material 18CrNiMo7-6
Hardness 58 HRC
Hard skiving



Application Example - Hard Skiving (Internal Gear)

i

A
3

-

Challenge: hard finishing of internal gears with a hardness of 58 HRC
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Application Example - Hard Skiving (Internal Gear)

14

Tool Machine
— Type of tool Skiving cutter — LK 500
_ Design Conical — Manual loading
— Substrate Carbide
— Number of teeth 41
— Helix angle 20°
— Sharpening Staggered
Workpiece Technology Times
— Module 3.0 mm — Cross axis angle 20° — Cutting time 1.13 min
— Number of teeth -65 — Number of cuts 2 — ldle time 0.16 min
— Pressure angle 20.0° — Cutting speed 80 m/min — Cycle time 1.29 min
— Helix angle 0° — Table speed 325 rpm
— Tip diameter 197.8 mm — Axial feed 0.25-01 mm/WR
— Gear width 14.0 mm — Cutting medium Oil
Nov. 27, Hard Skiving® provided for EATON - confidential use LIEBHERR
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Application Example - Soft Skiving (with Protuberance)

DIN 3962 DIN 3962 O, Teilungs-Einzelabweichungen fp linke Flanke Qualit
Kopf + y
20pm
- TB00:1
Teilungs-Summenabweichungen Fp  linke Flanke — fH 0 D | N 5
Was00:1
+ +
‘ F DIN
WhE:l e - 0 5
B o S e ——
= ffq DIN 4
500:1
Teilungs-Einzelabweichungen f£p rechte Flanke
34 ] 50 +
Megswert [pmlQualitat zul Qualitdt
£ Ham 2.0 3 ¥ 1.5 B Vv 1.z i _ fHB DlN 4
£ Hy 1.4 2.9 4] 1.8 2.2 16 L6 2. 3.3 5] 2.5 -
- N o N - 20pum
Fa 1.8 5.1 5| 4.5 4.7 106 10 6| 5.% 5] 4.1 4.5 3.
ftar 1.5 3.7 4| 3.3 3.3 B B & 6| 1.6 3.4 1.7 a| 3. - TE00:1 F DlN 5
Ca 0.4 1.4 1.2 1.5 5 545 4.1 4.3 5- 4 Teilungs-Summenabweichungen Fp rechte Flanke -
F/k-elmm]| 210.514 [210.1/210.7] 197.844 [137.8
+ links FLANKENLINIE rechts ffB D | N 4
+ J—
oben
— —_ 4_——'_‘—_“__‘—|i —— ey
g { q 14,00 5 P y ———
h ! 20pm
+ - 126
500:1
— fp max DIN 2
Vasno:l Messvert  guai| sui. wert guai. | messwert  guai| sui. wert guay
" N ' eilungs-Einzelabueichung tp max .5 1 8.0 6 1.8 2 8.0 6
——7.00 eilungesprung 1.8 1 10.0 6 1. 1 0.0 & — f D | N 1
) . e - U max
VhEil Teilusge-Gessmtabweichung  Fp B.1 3 32.0 [5 9.0 3 32.0 6
{ Teil 2 Fpa/8 7.2 4 20.0 6 5.8 3 20.0 3
DIN 3962 Rundlauf Fr (Kugel-@ =5mm) —_— p
{ T J[ F DIN 3
i * - T
——0.00
uRten e T e L e T e L ST T
N:Z 50 34 18 1 & Zahn 1 18 14 50 Izﬁym
FHEM -0.2 4 1.5 1.6 4 v 2.7 ~
EHE 0.3 0.0 1 0.1 8 B 8 6| 5.0 5[ 2.3 3.l 3.8
Ff 2-7 3.5 3] 3.2 9 6 6| 6.0 5| 3.8 4-1 3.8 poo:1 MdK 194 816[mm]/Kugel-8 5
313 2.6 3.5 4] 3.4 3.3 55 B 55 6| 2.3 iz 3.5 4] 2.4 RundLauf abwel o v [ 5.8 3| 22.0 S0 194.935  194.635
Zahmlteke enx ] [ st 194.803 194.806  194.8
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Application Example - after Heat Treatment

DIN 3962,

Kopt

Teilungs-Einzelabweichungen fp linke Flanke

links L ;’ PROFIL rechts

Quality

Teilungs-Summenabweichungen Fp  linke Flanke _ fH G D I N 1 1

Va500:1
| + A JJ_’_/"_IJ_’__L\_‘-L‘-\_L‘\\’\
Vb5:l =Sl
ffa DIN 9
2
mm Teilungs-Einzelabweichungen fp rechte Flanke
Fug +
50 34 18 1 Zahn 1 18 34 50
Messwert [umlQualitat zul. Wert Qual Messwert [um]Qualitat -_ fH D | N 8
£ Ham -34.9 1 vV 5.0 33.0 11 V12.6
£Ha -31.3 |-36.2 |'35.6 |-36.3 11 28 10 #28 10}27.0 -39.6 14]-27.2 -38.1
Fa 28.0 34.3 31.1 38.1 10 45 10 45 10[29.1 37.7 10 28.0 35.% - FB DlN 10
fEa 7.2 6| 5.8 5.0 | 6.2 36 10 36 10/12.7 16.1 9] 13.8 13.0 Teilungs-Summenabweichungen Fp rechte Flanke
210.118 [209.66/210.26]

o TR e 5 ‘ ﬁ ﬁ — ffB DIN 11

i - 1260

— fp max DIN 7
— fu max DIN 6
- Fp DIN 9
: — Fr DIN 10

fu max

50 34 18 1 & Zahn 1 18 34 50 I-, )um LL{-U_LLU_]_UU_LUJ-
1 30.9 4.1 5 V 8.8

2.

13

0.1 v 1

12.9 |-15.2 [15.7 BF13.1 36 10 36 10] 1.2 2.4 5 J10.0 7

27.1 | 22.4 |36.7 t0[21.2 45 10 45 10[22.1 9][15.0 s |2 2

21.2 | 16.5 |28.2 13]17.4 25 10 25 10/22.2 10/ 14.5 |13.1 [14.1 = = [ & [ o T
- | |

Hard Skiving® provided for EATON - confidential use LIEBHERR



Application Example - Hard Skiving (Internal Gear)

links £ PROFIL Fechtls DIN 3862 £ Teilungs-Einzelabweichungen £p  linke Flanke

Quality

Teilungs-Summenabweichungen Fp linke Flanke — fH 0 D I N 4
— Fa DIN 4
o — ffa DIN 3

Teilungs-Einzelabweichungen fp rechte Flanke
a——210
50 34 18 1 ahn 1 18 34 50 +
Messwert [um]Qualitat zul. Wert Qual Messwert [umlQualitat fH DlN 2
£Hom -0.4 1 V 0.4 1.1 2 vV 2.0 S _
H 0.7 0.3 0.4 0.3 0.1 1.1 1.1 2.1 -
2 4 2.6 2.7 1.6 4| 3.7 3.5 3
e ] F3 DIN 3
0.8 0.5 0.8 -0.2 5 815 11.7 10.1 10.8 10.7 Teilungs-Summenabweichungen Fp rechte Flanke
210.495 [210.1/210.7]
@ links FLANKENLINIE rechts @ — ff D | N 5
+
( \ - 1400
3 b ! 20um

e e A —  fu max DIN 1
S 2 1 R - Fp DIN 1
EN R T 1 R A + — Fr DIN 3

N:Z 50 34 18 1 ¢ Zahn

S o B s — Rz/RaProfile  1,3um/023um

w

||

o o [en .
w

o o fen

el PP 1Y
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Ring gear

I
:

Hard skiving can improve the gear quality after heat treatment
LIEBHERR
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LK 500 - Gear skiving machine
Hard skiving - Indexing (mobile sensor) =l

\ L

st ] :.

Mobile indexing sensor for maximum flexibility

Nov. 27,
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Application example - Hard skiving (Ring gear)

Ring gear

20

Nov. 27,
2024
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Workpiece

— Module

— Number of teeth
— Pressure angle

— Helix angle

— Tip diameter

— Qutside diameter
— Tooth width

— Material
— Hardness
— Hard skiving

1.76 mm
-108
22.5°

9.0°
186.9 mm
205.0 mm
97.6 mm

20MnCrb
60 HRC



Application example - Hard skiving (Ring gear)

Workpiece

— Module 1.76 mm

— Number of teeth -108

— Pressure angle 22.5°

— Helix angle 9.0°

— Qutside diameter 205.0 mm

— Gear width 97.6 mm
Nov. 27,
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Tool

— Type of tool

— Design

— Substrate

— Number of teeth
— Helix angle

— Sharpening

Technology

— Cross axis angle
— Number of cuts
— Cutting speed

— Table speed

— Axial feed

— Cutting medium

Hard Skiving® provided for EATON - confidential use

Skiving cutter
Cylindrical
Carbide

67

11.0°
Staggered

23.0°

1

60 m/min
293 rpm
0.30 mm
Dry

2NN\
000~

Machine

— LK 500

— Mobile indexing sensor

— Ring loader

Times

— Cutting time 1.31 min

— Idle time 0.40 min

— Indexing time 0.23 min

— Cycle time 1.94 min

LIEBHERR



Hard skiving - Ring gear )
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Application example - After heat treatment (Ring gear)

urchmesser [T Al T Standara [ =a | =0 | L1 | Abw | Win Max__| Exzenter |Phasermnkel
o ® * =
- Qualit
20
re 3 wm ™
6:1 5 Wi 3
v
o 20 zahe _
R = fHa
500:1 /1 |DiN 3es1/82 o | 8 [ & ] 220] 58 #7| #93] |
DIN3J®6E2| fu | 9 | 6 | 250] 7.5 | #25| | — FG
o fum | [ I [ 22 I [ [
o ® b
o - ffa
20
wm L = L
IF H L -
18400 194.00 f B
Zan H
Ca: 100.>100% : —
Gauss 50% &
150 A=0 27mm I’ onasse2]| fp [ 9 | 5 | 220 5.3 #68) #91 |
vl A e | 9 ‘ 5 ‘ 2 o| 59| ‘ #8 | — FB
DIN3961/62] Q | [.] | x | #82 | #55 | #28 | #1 1] Q - - fum 19
’a [0 _[+«onao| 273] 285 260] 268 27.8 1a0na0| 11 @
2 |00r20] 593] 582 585] 586| 617 00220 _—
00r60| 566| 526| 629 57.7] 532 001160
03/55 176 17.1] 19.1] 182 160 03555 £
7.0/29.0) 36 83 26 32 03] VVOQBOA

[Oben
zahn
o — fp max
10000 ljowwmews2] Fp | 8 [ 7 | 800 321 tg{ #99] 87 sz
DiN 396152 | Fpzi8 9 50.0 26.9) #86, #100) _ f
o - = I I | | | | | U max
L &
2 A — Fp
o 20 um :
o — B
500: 1 TR - T (e s - Fr
zahn v
&
EEI A 80.0| 328 #79] #95 47 3223
DiN3%162| Fpz8 | 8 | | 500] 298| #B1] #35 |

ranom: 106 0L ¥

raamom 108 02
on. 805 100%
s 0>100m
Gauss s0%
150 1-2 st
V. 10 0meevs ] 84
[.] x #82 | #55 | #28 | # | #28 | #55 | #82 x 8] onassve2]  Fr | 9 | 9 | 56.0] 38.9] #92 #77| 53] 3162
o280 1135 | -09.8| -110.7| -117.7| -125.7| fHB | 496| 528| 583 274| 47.0 |20280 Aufgabe Istmai Min Max Nennmaf, 0.Tol UTol Abw
0.0/40.0| 126 | 116 6.0 127] 201| F@* i 40, 9| 394 328 562| 423 0.0/400 | Zweikugelmall(D= 3.500, Z= 20.000) 183. EZI{ 183 786 183 841 184 140 0.092 -0 092 -0.319|
00280 44 | 42 41 51| a3 fR 86| 46 59 82| 68 |0.0/280| Aufgabe Istmal} Min Max Nennmal | O.Tol U.Tol Abw
osun2e7| A6 | 68 33[ 40| 104 C&" | 24| 14] 101] 23] 29 |osn2s7 | Durchmesser: Kopfreis (Z)= 20.000 (4F) 187.327 187.289 187.378 186.900 0.000 0.000 0.427
259 s 30.9 | Durchmesser. Fukreis (2)= 20.000 (4P) 195.025]  195.000] 195054 194640 0240  -0.240 0.385
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DIN -
DIN -
DIN -

DIN 12
DIN 10
DIN 6

DIN 6
DIN 6
DIN 7
DIN 9



Application example - Hard skiving (Ring gear] ——

Durchmesser | ¥ 1 Standard 1=Q =Q ) Abw Min Max. | Exzenter |Prasenwinkel
0 3 @ X ]
= o Qualit
mm 23
3 186.50 186.50 20
5 ot 1
L 87.40 3 AT/ S T e P G T eV PR 8 B O 187.40 + r e Bat- o B i Y TR B tsecell

ol J VNN - - fHa DIN 7
};m__ [ EEEREEE N = ~- Fa DIN 7
l ﬁ g Pl ~ ffa DIN 5
- - — fHB DIN 8

Pty y { ] [owsesiez] | & | 220] 135] #34] #3] T — FB DlN 7

DIN 3961762
{ I

©|

Q [[.] ]| x | #82 | #55 | #28 | #1 |2Zahn| #1 | #28 | #55 | #82 | x | [.] | Q owsere2|l fu | 9 | 9 250 26 ! Ll
J 4 |wowo 26| 26| 26| 25 25 fHa | 64, 65 56| 52 58 mowo 7 | | fum | | | | 29| | | |
1=9 1=9 | 5 (00220, 46| 45 40| 49 49 Fa 97| 85 95| 67 8600220 7 P - — ff DlN 4
=5 =7 [ 5 [00760] 31| 34| 26 30 33 fla | 34 33| 40 32| 3500160 5
| [03/55 36| 33| 32] 45 32| Ca | 31 36| 28 17| 280355 2
70200 147 152 150, 13.0 156, Coa 129 138 141 16.3] 14370290 um r s
T 01 1 T T | tsa | T Il T T 13| | e L, i e I TS SEE  piy 0, OF - SIESRE.. "SRR

o B whe B = ‘ — fp max DIN 6
: Tomssee2] Fp | 9o | 7 | 80.0] 286/ #70] #43[ 19 1071 - fU maX DlN 6

DN3osis2| Fpz8 | 9 | 7 | 50.0 212 #45/ #59

/ "l Fp DIN 7
2 //\ L :
pm 20
4 !
Zahn
J [ONdesve2]  Fp | 9 | 7 | 80.0] 299] #101] #33 33 974
[ow 3sev62| Fpz/8 9 7 500 238 #3 #7
Fr NIttt ssessad:
: . i el
. / pm £ LG I 3
=2 : — il il T (Ui
1 i UHITT ITHE U |
: 1 i ”iHII' .
= X #82 | #55 | #28 | #1 | Zahn | #1 | #28 | #55 | #82 x ] _ R /R f l 2 49 / 0 40 m
[202807 1064 | -110.7| -1152] -913] -1083] B | 1138 109.2] 857, 107.1 1040 |2s02e0 =} Z a ro I e - -
00400, 83 | 70/ 106 109 46| FB" | 82 57| 144 53 84 |00/400 | y
00280] 38 | 53] 34 29 35 M 22] 34| 30| 25 28 (00280 jowsevea] Fr | 9 | 9 | 860 481 #34]  #98] 7] 2n7 _ Rz/Ra lead 1 70 / 0 35 m
(09130 62 | 57 33 86 74| ca" | 51| 56 61| 31| 50 |09/130 Aufgabe [ istma | Min. | Max | Nennmal | OTol | UTol | Abw . .
29 158 281 Zweikugeimat(D= 3.500, Z= 20.000) 184.151 184.118] 184190  184140| 0092 0092 0011

Nov. 27,

2024 Hard Skiving® provided for EATON - confidential use LIEBHERR

24



= rﬁgh.ﬂdg AN

LN

- Surface quality

iving

Hard sk

| surface structure

lagona

Id

ICa

tes a typ

iving crea

Hard sk

Hard Skiving® provided for EATON - confidential use

Nov. 27,
2024

25



Hard skiving - Summary

— Option for hard finishing of internal and
external gears on skiving machines

— Elimination of heat treat distortions to improve
the gear quality

— Soft and hard machining on the same machine

-4 - i
7 i [ERLLL v Yy
)l — Indexing with mobile or stationary sensor

: - "b — Use of carbide skiving cutters
Ry (due to high workpiece hardness)

el |

e N

— Dry cutting possible

)

Hard skiving is an additional feature for Liebherr LK gear skiving machines to improve gear quality
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