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Gear cutting tools
in the wind power industry
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“BAh AR &R EREITARAES"

“Wind power units are today's monuments of the energy technology”

Harmann Albers, Prasidant Bundesverband WindEnargie eV, (BWE) Pressdent German WindEnergy Assocation [BWE)
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The future of energy supplies

Due 1o the limited giobal reserves of raw materials for fossil and
nuclaar power, and to the simultaneous sharp riss in the hunger
af the world's popilation for primary enargy, the need for regenara-
five energy 1s constantly growing. Particular attention |s therefora
being paid to wind power, and it is expectad that around 210,000
megawatts of wind power will have been installed by the year
2014". This can only be achieved by, on the ane hand, building
more wind power stations and, on the other hand, by serously
pursuing repowering = the replacement of older installations by
naw, madem, and more powerful or efficient plant

The camplete tool range for tomorrow's production

Az high-performance partners 1o the wind power industry, we
therelfora sea it as our duty to provide equipment manufacturers
with a comprahensive range of tools, meeting all their neads.
Whather making live rings, gearbox components, ganerators,
bearings or hydraulic components = Fetle gives you the nght tool
far every cutting or rolling operation. Innovative, high-parfermance,
economical. Fast and rellable. And all from one sourca
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Garman WindEnergy Association [BWE
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Your partners as gear-cutting specialists

Fette offers you high-performance, economical tools, particulariy
for gear cutting work, for the manutacture of gear rims, gearwhesls
and plnions, as well as roller baarings for eptimum force transfer
and smooth running:

B Solid stesl gear hobs of HSS or PM

B Heawy-Duty-Roughing hobs for larger modules

B Carbide incexable insert gear habs (single and double start)

B Gear milling cutters for roughing and gear finishing cutters
{with and without intemal codling)

B Chamfer Cut for deburring

Your wishes are our incentive

Reducing manufacturing limas and costs while at the same

time Improving the quality of gears is the unwavering focus of

our ressarch and development work, In addition to our design
specialists, our technical enginearing staif will ba glad to help you
with advice, and with fast on-site implamentation of your specific
requirements.
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Hobs with indexable carbide inserts
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Hobs with indexable carbide inserts -
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LTS R R EREA Single-start gear hobs with indexable carbide inserts are techno

B+aing, BREREREFRITEMTIEHESESE. By logicaly mature, and easy for the user to prepare or to change the
ThRtjEsE, HETAFEMEFEN. indexable inserts. The short machining times make these tools

HANELS SE BB - 0T E & highly economical,
Producabile from approx. module 5,5 up to = module 40,
EEOWESnNE Higher presicion and effectiveness

WA S & AT R TMES SERTHNIA, MIB The development of a new double-start indexable carbide insert

RS, HEAHEETERERME - SE8SEMHTHEYE  gear hob resulted in a noticable reduction of production times while

*. the surface quality of the profile when products are finish-hobbed
is improved - this leads to significant annual savings.

Ha Advantages

B RN IEA B Low machining costs

B A0 TefiE B Shorter production times Fi A sEH Fi S

B RETREES B Reliable production Example of use Example of use

B REAEENRA B Low set-up costs

B T A#MERE B Reduced tool costs BATHAEESERT ARAEEA &R

m I RERHGE B High tool life B A: i) B A gl

B EETEAEREINL B Flexibility in different profiles T BTt T i: i

m AT B Mo tool sharpening HH: 42 CrMoV 4 FER: m EEAED
OO fiphct e B High gear quality R m mHRnEn TS
B EREETHANRNRERR B Optimum exchange of carbide inserts B e SRR

B SEAERSEMENRE B Tailored carbide types and coatings

BEA&THE A RDBHERRTRIN(GA-10°,X496.0H)

Double start hob with indexable carbide inserts

Gear hob with indexable carbide inserts
Application: Generating
Work piece: Gear rim

Dimension range of hobs with indexable carbide inserts (Rake angle -10°, approx. 6.0 windings) Application:  Hobbing Comparison: Heawy duty roughing hob
Bl EOAE JEENE Z, 7N&BEE UMEE B BE LEE ARG Y Work piece:  Gear for bearing B Gear hob with indexable carbide inserts
Module Cutter = Mo. of tooth No. of Cutting T A sk Bore Mo. of Material: 42 CrMoV 4
diameter rows segments length Overall length Overall length| diameter inserts Comparison: Heavy duty roughing hob (PM-HSS)
(drive slot, cne-side)  (keyway) B Double start hob with indexable carbide
55 270 30 15 15 120 180 185 80 a0 T
& 270 30 15 15 130 190 175 80 a0
7 270 a0 15 15 152 215 200 a0 80
B 270 30 15 15 174 235 220 80 90
9 270 30 15 15 196 255 240 80 90 L
10 270 30 15 15 217 285 270 80 90 L b Cutting data
11 300 a4 17 17 239 300 285 80 102 Cutting data
12 300 34 17 17 261 325 310 a0 102 110
14 300 34 17 17 304 365 350 80 102
16 300 34 17 17 348 415 400 B0 102 ]
18 300 34 17 17 392 460 445 80 102 83,34
20 300 34 17 17 435 505 490 80 102
220 360 38 19 16 415 485 470 80 96
24" 360 38 19 16 453 520 505 80 96
T &R alternative
55 240 26 13 20 123 177 165 &0 80 CARL)
6 240 26 13 20 135 192 180 60 80 2 - 2
7 240 26 13 20 157 212 200 60 80 S —— 250
B 240 26 13 20 179 232 220 B0 BO 1.70
9 240 26 13 20 202 257 245 80 80 | I | l n | l ﬂ
10 240 26 13 20 224 282 270 60 80
11 270 30 15 15 297 297 285 60 90 KoLl 4 it it HIHIEid) WIHEE He Rl
12 270 30 15 15 322 319 310 60 90 Sl Hprentrey et o 1. ey i
14 270 30 15 15 362 362 350 B0 90
16 270 30 15 15 412 412 400 s0] 90 B PSSR RE340508 T
AN atemative B B 1SS S H m A LYIMBE50.8%
5.5 210 23 12 18 123 176 165 50 7z . :
& 210 23 12 18 135 191 180 50 72 mEETNEMNRAE B N T 8Eh3s270ee
7 210 23 12 18 157 211 200 50 72 B BHREFHERERLR B OEEFOEATE. FHE, THEE
B 210 23 12 18 179 231 220 50 T2
9 210 23 12 18 202 256 245 50 T2 B Savings: 165 min. for each work piece B Savings of machine costs: 634,950 €/Year
1? gﬂ] 23 :g ;B 224 281 z‘rg 50 72 B Higher machine capacity B Reduction of milling time by 50,8 %
12 Eﬁ g 12 23 ggﬁ ﬁ ggﬂ gg g B Better quality of surface on the gear flank B Facile preparation: no grinding, no coating
14 240 23 12 23 390 452 440 60 92 — B p s s A
5@ 5 Windings
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Gear milling cutters L‘MT' FETTE Gear roughing cutters with and without Internal cooling (IC) L‘HT' FETTE

eEsn

Gear roughing cutter
2667

L 5 2667
Example of use

e

E el

Lo B FfEshig s

E=} ol 17 Cr Mi Mo 6

TE: mm EERED (Hlas. Wl )
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Gear milling cutters
Apphcation:  Gear milling

Wark plece:  Geaar for ship transmission by "
Materiai 17 Cr M Mo 6 N
Comparisan Heavy duty roughing heb (PM-HSS)
B Gear milling cuttar with carbide insarts for roughing/ 1185-11  1185-31  1185-32 1185-33
pra-hobbing e H'H_EJ'U-?“ == x
m d, b, d, Z, k t Number of indexable inserts Ident No. Ident No.
B 160 50 50 6 3,14 T 12 1045766 1048335
] 220 50 60 a8 3,14 17 16 T15
G 280 50 80 10 3.4 17 20
8 180 50 50 G 4,41 23 12
8 220 50 60 a8 441 23 16
] 280 50 80 10 4,41 23 20
Qae g sitir ot e s & se 2 2
2618 10 280 60 80 10 5,67 23 20
12 200 60 50 (3] 6,93 32 18 1045777 1048344
12 250 60 60 8 6,93 32 24 T20
12 320 60 a0 10 6,93 az 30
Dmsn 14 200 60 50 6 820 a2 18
Cutting data 14 250 60 60 8 820 32 24
a00 14 320 60 80 10 8,20 3z 30
16 200 70 50 3] 9,47 49 24
30 16 250 70 60 8 947 49 32
16 320 70 BO 10 947 49 40
18 200 70 50 6 10,75 49 24
405 18 250 70 (14 B 10,75 49 3z
136 18 320 70 B0 1] 10,75 49 40
115 115 20 220 80 B0 B 12,03 49 &1 18
20 280 80 B0 8 12,03 49 24
20 30 80 100 10 1203 49 10 | 30
&2 250 80 &0 & 13,32 65 B 24
Lt el e 22 30 8 80 8 1332 65 8 32
N it [ 1, mmANU i 22 | 360 80 100 10 1332 65 10 40
24 250 80 B0 B 14,61 65 & 24
24 300 a0 BO 8 14,61 65 8 ag
B 405 a i TEA T 24 360 BO 100 10 14,61 65 10 40
B LR 26 320 100 BD B 1588 65 ] a2
B gamtnin 26 400 100 100 10 1589 65 10 40
) 28 320 100 BO 8 17.18 65 B 32
B Savings: 485 min. for aach work placs 28 400 100 100 10 17,18 65 10 40
B Higher machine capacity a0 320 100 B0 g8 18,46 a0 g8 40
W More gears per shift 30 400 100 100 10 | 1846 80 10 50
3z 340 100 BO B 19,76 80 B 40
az 420 100 100 10 19,76 80 10 50
P e SmE MM IE (B RIS 4 firgE 34 340 100 80 B8 21,05 85 56
H&# LR nEE—THL 34 420 100 100 10 2105 95 70
Charrifering of a pirion shafl, mogule 16, chamfer cut 38 340 100 BO B8 22,35 5 56
6 420 100 100 10 22 .35 95 70

and e -."f.‘l.l..'f.'i.‘. wifh @ cartide gear f.'l.'l.'ln'I;,‘ culter
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AR A & AR 7 = 50 0 71 0 £ ) 4 SR AL P
A& wf' FETTE Cutting data recommendations for gear roughing cutters, Cat. No. 2667 L‘MTT FETTE

Gear finish cutters with form indexable inserts,
cat. no. 2675 with and without Internal cooling (IC)

HmE NNt IHER Abb. 1 Abb. 3
B oEfrEREEN R Fig. 1 Fig. 3
B AR
B hnT4hat i it
W ARG Vi 10 15 20 25
W SR T 1500 - = 80017 7 T
m 5 20 R 1400/ £ 700 / i 30
e
B i E 1300 '-,‘: <IN Modul E &00 | | r::ggﬂm(m p
EZAEMERFHASH SURNERARENHINL, & 5 200l NS e A A LA e
JHERESNEEMME, SHEaRT E—RiE46N. £ 110015 \.\\-\\“1'{}\ L 1] i pd 1 I
=§ ] \“-};{l <> 400 / rf // // . — 40
HE_ 1000 NG \-‘\ &L\‘& T r." f.l 1 -1 -
#7 o0 A SANAN s00 e i s
Gear finish cutters improve workpiece quality 5 e B RNENL 2 200 f' ﬂ 717 <
B With carbide form indexable inserts 2Ly ™ P x\\ . > N EE A AA T
by B Involute profila 700 S o N -E 100|] ]|/ 7 AT
B For external or internal gears a o - w huﬂl[ﬁﬂ [em®/min] a
B Alternate cutting L SO 4 Cnip volume ;
Modul W With keyway or drive slot to DIN 138 500 h .k 00 1000 1500
S Zyy=12 Zyy=14 Zyg=16 | W Pressure angle 20° 70 80 90 100 110 120 130 140 150 160 170 180 10 [
8 B Z,, = number of eff. teeth amEn [mem/rmin] E g 20 7
o Cutting speed el fret ] [N/mm?] |
d. 300 280 420 . R Tensile strength
12 1 The range shows guide values for high numbers of gear teeth, _ap x\k\;:::\.‘
14 b, 70 80 100 The cutter diameters are determined by the number of cutting 2 \a‘\\ﬁ
16 d; BD BO 100 edges. Alternative dimensions are possible. a 40 :\;\\Q;‘\.\\\ R
18 Abb. 2 !; 50 ARSNNNY "
20 — ] Fig. 2 #o AN NS
2 60 NN
26 p, 70 L (fiir B'fz m) \\\\ B <
100 M TTITTTITTTIT7] | Ik \\\\:\\ DR\
Modul 20 %)) £ 17 =)
Module I b s ARAEESENA a, I H Cutter diameter [en) g .§- g 1§- g § =
8 25,40 14,30 5,00 Ll Eit 12 £ & U 500
10 31,75 14,30 6,35 B T PAirse st i - 70 1111
12 38,10 14,30 7.14 B AT R 2 e N i d
14 38,10 14,30 7.14 L b | =E‘ " “ﬁ :Im.l::
:g ;';g :1% ;3 EEGTTHEFERDESHT--NE T, fNEREES 53 40 i 200
20 57,15 14,30 873 | Mido % 3 oa
22 66,68 14,30 9,53 NN SR
24 66,68 14,30 9,53 ) ) ) 20 NN
Carbide form indexable inserts N ‘-\\‘\ ~]
B Involute profile 10 e
B For external or intermnal gears
B Ground on all faces 0102 03 04 05 D8 07 08 09
B 2 cutting edges F:wﬂﬂ;m fmm] %
These form indexable inserts have two cutting edges in the new
condition. They can be employed on both the right-hand and
left-hand side.
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Other gear cutting tools for the wind power industry

BERT

Solid-type hobs

Violistah! Walzfraser aus HSS oder PM = Modul 0,8 bis Modul 40

AETRAP
B ERATARRESE, TRILW. SEITd

Solid-type hobs made of HSS or PM = Moadule 0.8 up to Module 40

Customer Advantages
B Flexibly usable in the felds of wind anergy plants, mechanica

|'-I'I|;| neearing and suomotive |IZ!11|.:-\.':!'|,

WHANED

Heavy duty roughing hobs

HFHTFRAP

B mTI RS

u R T R

B EHTRES

B R e T e )

Customer advantages

B High tool life

B Smallest possible wear
B High relability process
]

Small tool change times

E@mn

Chamfer Cut

Wirtschaftliches Anfasen von Zahnradern mit dem Fette Chamfer-Cut

Economic chamfering of gears with the Fette chamfer cul

AETAP

B e MM AR — VR ESEAL
FHMER N EEEDTA

B FRNAME—TIHE

B P ye 0 THk Ak e

B REREAMERETFIRESENAHE

Customer advantages

| Gaar |'_'I_I'_r-r‘-!':'| and deburn ng on o macning

Mo additional machinery or tools neaded lor debuming
B Al tools are clamped on onae arbor

B Gear cutling software controls the production procass
(] Nl.j machine or manual rEU"I}IhIIZQ
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Service

FAmodk F7EH
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B ORIENRR

B EFERTEROMECEPEE D REERS T FEE
B B EWEHE T

AL S & 7 A A TR i
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B TR ARRETNAEESEIRIE
B A7 RERE

WP IR K

33 ) i 7 ) R R

B ERRPIEZE, TROERASHREFE
EEMErTEPREEEAETRSN
PR 7 AW R

[ 3 7T B Ay AR T (R 7] ALEE R W A0S 3
BENDARAECHBERR

AR RAE R R R ARG R R R

Our performances

B Sharpening of hobs in manufacturar's quality {worldwida)

B Coating of habs

B Documentation of the sharpening quality of gaar hob in ar
ndividial test chart

B Maintenance of straight fluted and halically fiuted gear hobs

Refurbishing of indexable inserls cutter bodies
in manufacturar’s quality
B Professional mendings of cutting insert seats

B Segment processing

Advantages from the maintenance of hobs
in manufacturar's quality

B Constant tool life afler avery processing route

usagge in tha enting aconomic life-fima

tooling costs
ity/avoidance of averheating when grnding

ca of microcracks
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