(¥ /e g ersoll

Cuffmg JOOJ3

__OEPAROTA
SVSURTBIXQNEPENNY

| RINEE

GEQ] IﬁII:TIIIII



® /ngersoll

Cutting Tools

4+5
6+7

10+11
12+13
14+15
16+17
18+19
20+21
22
23
24+25
26
27
28+29
30
31
32
33+35
36+37
38
39

[POM3BO/CTBO 3YBYATBIX NMEPEAAY

S-MAX YEPHOBAA MOAY/IbHAA OPE3A BP IV (DIN 3972)
YEPHOBBIE MOJY/IbHbIE ®PE3bI 110 CITELJMAJIbHBIM 3AKA3AM
HOBBIE MOY/IbHBIE ®PE3bI C [104BOAOM COTC

YEPHOBbIE MO/IY/IbHbIE OPE3bI BP IV (DIN 3972)

PEXVIMbI PESAHIA 119 MOLY/TbHON OPE3bI BP IV
YNCTOBbIE MOLYJIbHbIE OPE3bI (BHYTPEHHUE Y HAPYXHBIE)
YNCTOBbIE MOLY/IbHbIE OPE3bI (BHYTPEHHME)

UNCTOBbIE MOLY/IbHbIE OPE3bI (HAPYXKHbIE)

PEXXVIMbI PE3AHIA [/ YACTOBbIX MOLY/IbHbIX OPE3
YEPBAYHbIE OPE3bI

OCHOBHbIE [TPO®UJIV ICXOLHOV MPOV3BOAALLEN PEIKU
YEPBAYHAA OPE3A BP Il (DIN 3972)

PEXVIMb| PESAHISA YEPBAYHOV OPE3OM BP Il (DIN 3972)
OOPMA ITPOUJIA YEPBAYHOM OPE3bI BP I (DIN 3972)
YEPHOBBIE YEPBAYHDIE ®PE3bI C [IPOTYBEPAHLIEM

PEXVIMbI PE3AHIA 1719 YEPBAYHBIX OPE3 C [TPOTYBEPAHLIEM
OOPMA TPOOWJIS YEPBAYHON OPE3bI C POTYBEPAHLIEM
JAOMNYCTUMBIE [TOTPELLIHOCTU MHCTPYMEHTA

TPEGOBAHMA TOYHOCTY [1/191 OIHO3AXOJHOV YEPBAYHON OPE3bI
[TAPAMETPbI MIHCTPYMEHTA

TABJINLIA COOTBETCTBIA LLIATOB M MOLY/IA B SOVIMAX
TEXHWYECKOE OBCJTYXVBAHWE MHCTPYMEHTA
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GEAR PRODUCTION

S-MAX ROUGHING GASHER BP IV (DIN 3972)

CUSTOM-MADE SPECIAL DESIGNED ROUGHING GASHER
NEW GENERATION OF GEAR GASHERS WITH COOLANT CHANNEL
ROUGHING GASHER BP IV (DIN 3972)

CUTTING DATA RECOMMENDATION ROUGHING GASHER BP IV
INGERSOLL FINISHING GASHER (INTERNAL & EXTERNAL)
FINISHING GASHER (INTERNAL)

FINISHING GASHER (EXTERNAL)

CUTTING DATA FINISHING GASHER (INTERNAL & EXTERNAL)
INGERSOLL HOBS

BASIC RACK PROFILES OF GEAR GENERATING TOOLS

HOBS BP I (DIN 3972)

CUTTING DATA HOBS BP Il (DIN 3972)

PROFILE DESIGN OF HOBS BP Il (DIN 3972)

ROUGHING HOBS WITH PROTUBERANCE

CUTTING DATA ROUGHING HOBS WITH PROTUBERANCE
PROFILE DESIGN OF HOBS WITH PROTUBERANCE

TOOL CLASS - TOTAL PROFILE ERROR

ACCURACY REQUIREMENTS FOR SINGLE THREAD HOBS

TOOL SPECIFICATIONS

COMPARISON: PITCH - MODULE - DIAM. PITCH - CIRC. PITCH
TOOL MAINTENANCE SERVICE
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INGERSOLL - CMELIMAJTACT B OBJIACTU OBPABOTKU
3YBYATbIX MEPEAAY

Komnarus Ingersoll Cutting Tools Hayana ceoto desmenbHOCMb ¢ NPOU3800-
CMea (hpe3epHo20 U CBEPAIULHO20 UHCMPYMeHma 8 1962200y 8 cocmase

8ce20 Muwb 23 compybHu:(oe 8 Kayecmee 8CnoOM02amesbH020 npouseoacmea KoM-

nanuu Ingersoll International Inc. 8 Pokcpopde, CLLIA. MMepebiti 3y6ochpesepHbiti
UHCMpyMeHm 6bi COeNaH No Muny 3amOoYHO20 UHCMPYMEHMA CO CMeHHbIMU
Gbicmpopexywumu U meepoocnIasHeIMU 1e38UAMU. 3aMOYKaA U NepemoyKa
3M020 UHCMPYMeHMa 8 coomeemcmaue ¢ mpebyembiM NPOpueEM oCywecm-
8/1A710Cb HA NPOPUITLHO-WUPOBANLHLIX CMAHKAX (hupMbl Ingersoll.

INGERSOLL CUTTING TOOLS SPECIALIST FOR
GEAR PRODUCTION TOOLS

Ingersoll Cutting Tools started the production of milling and boring tools in 1962
with just 23 employees, as a subsidiary of Ingersoll International Inc. in Rockford,
USA. The first gear milling tools were made as grind-type tools with exchangeable
HSS as well as solid carbide blades. The grinding and regrinding of the tools,

according to the specific profile, was carried out on Ingersoll profile grinding
machines.




B c83u ¢ 8o3pocweli nompebHocmbio 06pabomku 3y6uamelx nepeday uHxeHe-
pot Ingersoll paspabomanu & 1977 200y nepeyto uckosyto MOOy/IbHYI0 (pe3y ¢
modyniem 16, duamempom 370 MM €O CMeHHbIMU MBePOOCNIABHbIMU NAACMU-
Hamu.

Hosoli gexoli cmano co30aHue YepsayHbiX hpe3 co CMeHHbIMU MeepooCn/IasHbl-
MU nacmuHamu. Tobko 08a 200a cnycms, 8 1979 200y, 8 Ingersoll paspaboma-
JIU nepayio nepemavusaemyto YepeadHyio ghpesy ¢ Modysem 25 u duamempom
400 mm ¢ yembipoMma ceemermamu. Ingersoll 2opdumca caoum mpudyamusnem-
HUM 0nbimom 8 obacmu obpabomku 3y6yameix nepeday. B meyerue 30 nem
8 Ingersoll co30asanu pasHoo6pasHeili pexywuti uHCmpymeHm 0 3y6006pa-
6oMKU Kak cmaHdapmHbili, Mak u cneyuansHoil, coomeememayiowuti nompeo-
HOCMAM 3aKA34UKO8, HAYUHAA ¢ MOy 6 U 6osTbLe.

Hanpumep, yepHosas duckosas ModysbHas (pesa ¢ Modysem 60 u duamempom
520 mm, yucmosas ModynbHas ¢pesa ¢ modysem 80 u duamempom 423 MM, a
makxe camas 60/1bwas YepsayHas gpesa c modynem 42 u duamempom 500 Mm.

Ingersoll 06nadaem cywjecmaeHHbIMU UHXUHUPUH08bIMU MOWHOCMAMU, YMo-

bl COOMBEMCMBOBAMb BbICOKUM MeXHUYECKUM U 8pemMeHHbIM mp€6060HUFIM.

Yucmoesas duckosas ModynbHasA
tpesa, modysne 80, @ 423 Mm
Finishing gasher

module 80, dia. 423 mm, zeff=7
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Cutting Tools
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In order to meet the demands of metal cutting in gear milling, the engineers at
Ingersoll designed in 1977 the first roughing gasher, module 16, diameter 370 mm,
with indexable carbide inserts.

A further milestone came with the development of Qobs"];\(i_ indexable carbide
inserts. Only two years later, in 1979, Ingersoll designed thefirst sciving hob,
module 25,400 mm in diameter, with four segments.

Itis with pride, that Ingersoll looks back on their 30 years of experience in the field
of gearing. During the last 30 years, Ingersoll has designed numerous cutting
tools; both in standard design, as well as special design, in accordance with the,
individual needs of the customer, from module 6 to larger modules as for examp/e;\ \
the roughing gasher, module 60 with a diameter of 520 mm, the finishing gasher, '
module 80, 423 mm in diameter, as well as the largest hob, module 42, with a
diameter of 500 mm.

Ingersoll has the essential engineering know-how to comply with the high
technical and temporal requirements.

YepHoead modynbHas hpesa,
J modynb 60, @ 520 mm
Roughing gasher
module 60, dia. 520 mm

Yepesaynas ¢pesa,
modyne 42, @ 500 mm
Hob - module 42, dia. 500 mm
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I S-MAXYEPHOBAA MOYNIbHAA OPE3A BP IV (DIN 3972)
I S-MAX ROUGHING GASHER BP 1V (DIN 3972)

OMUCAHUE

6 9,43

10 1571 13,79 0,44

14 2199 1895 0,50

18 28,27 2407 0,54 10,75

22 3456 2918 058 13,32 123

26 40,84 3428 0,61 15,89

30 4712 3936 0064 1847 159

34 5341 4444 067 21,05




MPUMEPbI NCMNOJIb3OBAHUA

YepHoBaa mopynbHasa ppesa
LllectepHa c mogynem 16,
06pabatbiBaemblii Matepuan - ctanb 18X2H2M

D=360mm n=95min

fz=0,4mm vf= 304 mm/min

ae=36,5mm e
N
N
N

Roughing Gasher

Pinion gear module 16, material: 18CrNiMo6

D=360mm n=95min
fz=0,4mm vf= 304 mm/min
ae=36,5mm

YepHoBaa mopynbHas ppesa

C LAMGOBAHHBIMU NNACTUHAMM ANA JOCTUXKEHNA
paBHoMepHoro npunycka. Gopma BK1touaeT npotybepateL.
LllectepHa c mogynem 10, 06pabaTbiBaemblil Matepuan -

cTanb 18X2H2M

D=250mm n =180 min’
fz=0,4mm vf=430 mm/min
ae=225mm

Roughing Gasher

with profile ground inserts to obtain an equal stock.
Design including protuberance. Pinion gear module 10;
material: 18CrNiMo6

D=250mm n=180min’
fz=0,4mm vf=430 mm/min
ae=22,5mm

(pBoeHHasA yepHoBas moAynbHasA Gppesa

C LAMGOBAHHBIMU NNACTUHAMM ANA JOCTUXKEHNA
paBHoMepHoro npunycka. Gopma ¢ npotybepaHiem.
BHyTpeHHuit moaynb 16, 06pabatbiBaeMblit MaTepuan -

cranb 42XM

D=420mm n=100min’

fz=0,38 mm vf= 380 mm/min

ae= 36,7 mm

Duplex-Roughing Gasher

with profile ground inserts to obtain an equal stock.
Design including protuberance. Annulus module 16;
material: 42CrMo4

D=420mm n=100min’

fz=0,38 mm vf= 380 mm/min

ae =36,7 mm




I NPOEKTUPOBAHWUE MOOYNbHBIX OPE3 MO CNELUANbHbIM 3AKA3AM
B CUSTOM-MADE SPECIAL DESIGNED ROUGHING GASHER

CNELMANIBHOE UCMNOJTHEHUE




I HOBbIE MOAYNbHBIE ®PE3bl C KAHATAMK N1A NOABOAA COTC
B NEW GENERATION OF GEAR GASHER WITH COOLANT CHANNEL

YEPHOBbIE MOAYJIbHbIE ®PE3bl C KAHATAMW 1A NOABOAA COTC

B Teuenue mHorux net komnanua Ingersoll npou3BoauT Gpesbl n caep-
N1a ¢ KaHanamv ana BHyTpeHHero noagoaa COTC. 3ToT nonoxutenbHblit
ONbIT NOCAYKWUN MPUYUHOI Pa3paboTKit HOBOTO MOKONEHNS MOAYbHBIX
dpe3 ¢ kaHanamu Ana oxnaxxaeHus (Bo3ayxom Ui IMyNbCuei).
OxnaxzatoLuye KaHanbl pacnonoxeHbl B Kopnyce dpesbl Takam 06-
pa3om, uTo6bl 06ecneunTb yMepeHHoe OXNax AEHME HENocpe/CTBEHHO
MNACTUHDI.

B LononHeHue K NonoXuTenbHoMY yCriexy OXnaxzaeHua ynyulaerca
CTPYXKOMOMAHUE 11 OTBOA CTPYXKIA M3 30HbI PE3aHNA, YTo MONOXKMU-
TenbHbIM 06Pa3oM BINAET Ha KaueCTBO MOyYaeMoil AeTani.

Ingersoll co30aem unHo8ayuoHHole mexxHonozuu!

YepHoBas MopynbHas Gpe3a ¢ kaHanamu ana nopsoga COTC
Roughing gasher with coolant channels

For a long period of time Ingersoll Werkzeuge GmbH has produced milling
and boring tools with internal coolant supply. These positive experiences
were reason enough to develop a coolant supply (air or emulsion) for the
various gear gasher types as well. The coolant channels are positioned in
the tool in such a way that the respective medium cools the insert directly.

In addition to the positive cooling effect the chips are either blown or
flushed away from the operation area which has an enormous influence
on the tool life of the inserts. Another advantage is the lower degree of
warming of the workpiece during the machining operation which has a
positive effect on the quality of your product.

Innovative technology thanks to Ingersoll!

Yncroas mogynbHaa dpesa ¢ kaHanamu ana nogsopa COTC
Finishing gasher with coolant channels




I YEPHOBAAl MOAYNIbHAAl OPE3A BP IV (DIN 3972)
B ROUGHING GASHER BP IV (DIN 3972)
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Module Designation : Fitting insert
37W8F210006GE-00 210 50 50 16 8 120 16xQ)

6 37W8F270006GF-00 270 60 50 20 10 140 20xQ)
37W8F350006GA-00 350 80 70 24 12 170 24xQ)
3SW8F210008GE-00 210 50 50 24 8/4 120 16x@ 8x@

8 3SW8F270008GF-00 270 60 50 30 10/5 140 2@ 10x@
3SW8F350008GA-00 350 80 70 36 1216 170 2660 12x@
3SW8F210010GE-00 210 50 60 24 8/4 120 16x@ 8x@

10 3SW8F270010GF-00 270 60 60 30 10/5 140 20@ 10x@®
3SW8F350010GA-00 350 80 70 36 1216 170 260 12x@
3SW8K210012GE-00 210 50 70 24 6/3 120 120 12x0@

12 3SW8K270012GF-00 270 60 70 24 6/3 140 120 12xO@
3SW8K350012GA-00 350 80 90 32 8/4 170 16x@ 16x@
3SW8K210014GE-00 210 50 70 24 6/3 120 1250 12x@

14 3SW8K270014GF-00 270 60 70 24 6/3 140 120 12x@
3SW8K350014GA-00 350 80 90 32 8/4 170 16xQ 16x@
35W8K270016GF-00 270 60 90 30 6/3 140 12xQ 18x@®@

16 3SW8K350016GA-00 350 80 90 40 8/4 170 16xQ 24x@®
35SW8K450016GC-00 450 100 90 50 10/5 190 20x@ 30x@
3SW8M270018GF-00 270 60 90 30 6/3 140 12xQ 18x@

18 35W8M350018GA-00 350 80 90 40 8/4 170 16 24x@®
3SW8M450018GC-00 450 100 90 50 10/5 190 20@ 30x@
3SW8M270020GF-00 270 60 90 36 6/3 130 12xQ 24xO®

20 35W8M350020GA-00 350 80 90 48 8/4 170 16x@ 32x@
35SW8M450020GC-00 450 100 90 60 10/5 190 20@ 40x@®
3SW8M270022GF-00 270 60 90 36 6/3 130 12xQ 24x@

22 3SW8M350022GA-00 350 80 90 48 8/4 170 16x@ 32x@
35SW8M450022GC-00 450 100 90 60 10/5 190 20:@ 40x@
3SW8N270024GF-00 270 60 100 36 6/3 130 12xQ 24x@

24 3SW8N350024GA-00 350 80 100 48 8/4 170 16x@ 32xO@
3SW8N450024GC-00 450 100 100 60 10/5 190 2@ 40x@

% 3SW8N350026GA-00 350 80 120 56 8/4 170 16x@ 40x@®@
3SW8N450026GC-00 450 100 120 70 10/5 190 20x@ 50x@

. 3SW8M350028GA-00 350 80 120 56 8/4 170 16x@ 40x@®
35W8M450028GC-00 450 100 120 70 10/5 190 20x@ 50x@

- 3SW8M350030GA-00 350 80 120 64 8/4 160 16xQ 48x@®
35SW8M450030GC-00 450 100 120 80 10/5 190 20x@ 60x@®

2 35W8M400032GA-00 400 80 120 64 8/4 170 16xQ 48x@®
3SW8M500032GC-00 500 100 120 80 10/5 190 20 60x@

2 3SW8N400034GA-00 400 80 120 64 8/4 170 16x@ 48x@®
3SW8N500034GC-00 500 100 120 80 10/5 190 20x@ 60x@®

36 3SW8N400036GA-00 400 80 140 72 8/4 170 16x@ 56x@

3SW8N500036GC-00 500 100 140 90 10/5 190 2000 70x@




TNACTUHBI
INSERTS

LNV333-500T05-A LNV333-501T05-A DPM424-001 LNV434-500T05-A

OcHoBaHuA

LNV425-500T05-A

0603HayeHue OnucaHue
designation description

9

LNV333-500T05-A HeratusHad reometpus R 1,2 / negative geometry R 1,2

9

DPM424-001 Mo3utueHas reometpua R 0,8 / positive geometry R 0,8

O'

LNV425-500T05-A Heratushas reometpua R 4,0 / negative geometry R 4,0

(¢

9

LNV436-501T05-A HeratusHan reometpus R 5,0 / negative geometry R 5,0

3AMYACTH
SPARE PARTS

Bunrt/inserts crew Bumnrt/inserts crew Bunt/inserts crew
SM40-110-00 SM40-090-00 SM50-120-10 SM50-140-10
INsA nactHbl / for inserts: ANA NNacTuHbl / for inserts: LNA NnacTuHbl / for inserts: IS nnacTubl / for inserts:
(A]

Bunt/inserts crew

SM50-160-10
AnA nnactuubl / for inserts:
(CXONEXFNG)




B PEXWMbI PE3AHUA ANA YEPHOBOW MOAYNIbHOWU OPE3bI BP IV
B CUTTING DATA RECOMMENDATION ROUGHING GASHER BP IV

Moaynb Oﬁo;Haueﬂue )] Zeff ae1 [mm] fz1 [mm] V1 [m/min] V1 [m/min]
Module Designation [mm] npoxop/cutl npoxoa/cut1 Rm<1000 N/mm2 Rm>1000 N/mm2
37W8F210006GE-00 210 8 13,5 0,40-0,50 140-160 120-140
6 37W8F270006GF-00 270 10 13,5 0,50-0,60 140-160 120-140
37W8F350006GA-00 350 12 13,5 0,55-0,65 140-160 120-140
3SW8F210008GE-00 210 8/4 18,0 0,35-0,45 140-160 120-140
8 3SW8F270008GF-00 270 10/5 18,0 0,40-0,50 140-160 120-140
3SW8F350008GA-00 350 1216 18,0 0,45-0,55 140-160 120-140
3SW8F210010GE-00 210 8/4 22,5 0,35-0,45 130-150 110-130
10 3SW8F270010GF-00 270 10/5 22,5 0,40-0,50 130-150 110-130
3SW8F350010GA-00 350 1216 22,5 0,45-0,55 130-150 110-130
3SW8K210012GE-00 210 6/3 27,0 0,30-0,40 130-150 110-130
12 3SW8K270012GF-00 270 613 27,0 0,35-0,45 130-150 110-130
3SW8K350012GA-00 350 8/4 27,0 0,40-0,50 130-150 110-130
3SW8K210014GE-00 210 6/3 31,5 0,30-0,40 120-140 100-120
14 3SW8K270014GF-00 270 6/3 31,5 0,35-0,45 120-140 100-120
3SW8K350014GA-00 350 8/4 31,5 0,40-0,50 120-140 100-120
3SW8K270016GF-00 270 6/3 36,0 0,30-0,40 120-140 100-120
16 3SW8K350016GA-00 350 8/4 36,0 0,35-0,45 120-140 100-120
35SW8K450016GC-00 450 10/5 36,0 0,40-0,50 120-140 100-120
3SW8M270018GF-00 270 6/3 40,5 0,28-0,38 120-140 100-120
18 3SW8M350018GA-00 350 8/4 40,5 0,32-0,40 120-140 100-120
3SW8M450018GC-00 450 10/5 40,5 0,35-0,45 120-140 100-120
35SW8M270020GF-00 270 6/3 45,0 0,28-0,34 120-140 100-120
20 3SW8M350020GA-00 350 8/4 45,0 0,31-0,38 120-140 100-120
35W8M450020GC-00 450 10/5 45,0 0,34-0,43 120-140 100-120
3SW8M270022GF-00 270 6/3 39,5 0,29-0,36 100-120 80-100
22 35SW8M350022GA-00 350 8/4 39,5 0,32-0,40 100-120 80-100
35W8M450022GC-00 450 10/5 39,5 0,35-0,45 100-120 80-100
3SW8N270024GF-00 270 6/3 43,0 0,28-0,35 100-120 80-100
24 3SW8N350024GA-00 350 8/4 43,0 0,30-0,38 100-120 80-100
3SW8N450024GC-00 450 10/5 43,0 0,34-0,44 100-120 80-100
2% 3SW8N350026GA-00 350 8/4 46,5 0,30-0,38 100-120 80-100
3SW8N450026GC-00 450 10/5 46,5 0,33-0,43 100-120 80-100
28 3SW8M350028GA-00 350 8/4 50,5 0,29-0,37 100-120 80-100
35SW8M450028GC-00 450 10/5 50,5 0,32-0,42 100-120 80-100
30 3SW8M350030GA-00 350 8/4 54,0 0,28-0,35 100-120 80-100
3SW8M450030GC-00 450 10/5 54,0 0,30-0,40 100-120 80-100
3 3SW8M400032GA-00 400 8/4 57,5 0,30-0,40 100-120 80-100
35W8M500032GC-00 500 10/5 57,5 0,32-0,42 100-120 80-100
3 3SW8N400034GA-00 400 8/4 61,0 0,28-0,38 100-120 80-100
3SW8N500034GC-00 500 10/5 61,0 0,30-0,40 100-120 80-100
” 3SW8N400036GA-00 400 8/4 64,5 0,28-0,38 100-120 80-100
3SW8N500036GC-00 500 10/5 64,5 0,30-0,40 100-120 80-100

YKa3aHHble peXvMbl pe3aHuA HOCAT PeKOMEHZATENbHBIIi XapaKTep 1 MoryT 6biTb aAanTpoBaHbl K KOHKPETHbIM YCioBUAM 06paboT-
KW 1 IpY He0BXOANMOCTM ONTUMM3UPOBAHDI.
The indicated cutting data can only be a recommendation and must be adapted on location and, if necessary, optimized.




0603Hauenue : ae) [mm] fz [mm] Ve [m/min] V2 [m/min]
Designation npoxoa2/cut2 npoxoz2/cut2 Rm<1000 N/mm?2 Rm>1000 N/mm?2

37W8F210006GE-00

—
37W8F350006GA-00

3SW8F270008GF-00 270

3SW8F210010GE-00
—
3SW8F350010GA-00 350 1216

3SW8K270012GF-00

3SW8K210014GE-00 210
—
3SW8K350014GA-00

3SW8K350016GA-00

3SW8M270018GF-00
—
35W8M450018GC-00 450 10/5

3SW8M350020GA-00

3SW8M270022GF-00 10 0,55-0,67 120-140 100-120
—
35W8M450022GC-00 450 10/5 10 0,70-0,85 120-140 100-120
3SW8N350024GA-00 350 8/4 1 0,60-0,73 120-140 100-120
3SW8N350026GA-00 12 0,55-0,67 120-140 100-120
—
35SW8M350028GA-00 12,5 0,55-0,67 120-140 100-120
3SW8M350030GA-00 35 0,53-0,65 120-140 100-120
—
35W8M400032GA-00 14,5 0,58-0,68 120-140 100-120

3SW8N400034GA-00 515 0,55-0,65 120-140 100-120

3SW8N400036GA-00 16,5 0,55-0,65 120-140 100-120

06paboTka 3a 041H NPOXog,

(06paboTka 3a iBa Npoxofa

Machining in one cut

Machining in two cuts




B YNCTOBBIE MOAYNbHBIE ®PE3bI (BHYTPEHHWE U HAPYXKHDIE)
B INGERSOLL FINISHING GASHER (INTERNAL & EXTERNAL)

OMUCAHUE

Uncroad o6pabotka 3ybuatbix Konec MopynbHbiMU dpe3amu Ingersoll
yCTelWwHO NPUMEHAETCA YXe B TeueHue MHorux ner. Mo Bcemy mupy Ana
YICTOBbIX ONEpaLIii MCMONb3YETCA MHCTPYMEHT BbINYKI0i GOpMbl A 06-
paboTky BHYTPeHHuX 3y6beB 11 BOTHYTO - ANA HapyHbiX. Kopnyca, Take
KaK 11 INacTUHbI, U3roTaBNNBAIOTCA C y3KIMY MOAAMM [0MYCKOB, UT06bI Mo-
nyyarb Tpebyemyto TouHOCTb Gopmbl 3y6a. B mpovecce 06paboTky Gopmb
3y6a 6onbLuad yacTb MeTaa yAanAeTca y 0CHoBaHWA 3y6a, B TO BpeMA Kak
Ha 3BO/IbBEHTE Yallle 0CYLUECTBAIOTCA YNCTOBbIE ONepaLii U NOAMpoBa-
He.

Takoli KOMNNEKC onepawuii NOCAYXMN NPUYNHOA ANA pa3paboTKin MHCTpY-
MeHTa, KOHLIeNTyanbHO NPUMEHMMOrO ANA Pa3fINyHbIX YCNOBMI 06paboTky.
B pesynbrate noABUNCA UHCTPYMEHT C Pa3NNYHbIMU PaANanbHbIMK Yriamu
11 iepeKpbIBatoLLIeica GOpPMOIA NTaCTUH.

ITOT HOBbII MHCTPYMeEHT npuobpen 6Gonee ShdekTUBHbIE 3y6bA AnA 06-
paboTkin ocHoBaHUA dopmupyemoro 3y6a, a IGGeKTUBHOCTL 3ybbeB no
3BOJIbBEHTE YMEHbLUNNACh BABOE ANA ONTUMU3ALMN TOALUMHBI CTPYKKI.
[TpenmyLectBo 3Toil paspabotku komnanun Ingersoll Bbipaxaetca B 60nb-
LUeii CTOMKOCTI MHCTPYMEHTa, MeHbLLEM HarpeBe JeTaneil, @ TakKe B CHi-
KEHWN 3aTPaT Ha PeXYLLNIA MHCTPYMEHT.

The finishing of gears has been practiced successfully with Ingersoll toolsfor
many years now. For the finishing operation all over the world tools with a
convex (internal gear production) or concave (external gear production) form
are applied. The tools, as well as the inserts are within very narrow tolerances
to achieve the required accuracy of the tooth gap. During the machining of
the tooth gap, a lot of material is removed from the tooth base, whereas in
the involute area rather a finishing operation and polishing of the surface are
carried out.

This complex machining operation was reason enough to develop a tool concept
suitable for the various cutting requirements. The result is a tool with different
radial angles as well as overlapping insert geometries.

These new tools obtain fully effective teeth at the root of the tooth and half
effective teeth at the tooth flank thus optimizing the chip thickness. he
advantages of this Ingersoll design are reflected in a longer tool life, improved
surface finish, lower heat development on the component, as well as in a
reduction of the cutting material costs.




OMUCAHME

YucroBas moaynbHaa Gppesa
€0 WiKUdoBaHHbIM Npodunem nacTuH

Mopynb 20; obpabatbiBaemblii matepuan 42XM,
OKOHYaTeNbHas 06paboTka (BTopoi npoxop).

D=290mm n=132min’
h=0,4mm vf= 520 mm/min
ae=2mm

Finishing gasher with profile ground inserts

Quter ring module 20; material: 42CrMo4 finishing (2nd cut)

D=290mm n=132min’
h=0,4mm vf= 520 mm/min
ae=2mm

YucroBas moaynbHaa Gppesa
€0 WAKUpOBaHHBIM Npodunem NiacTuH

Mogynb BHyTpeHHux 3ybbeB 10; obpabaTbiBaemblit MaTepuan 42XM,
YICTOBOIT NPOXOA.

D=380mm n= 140 min’
fz= 0,45 mm vf=785 mm/min
ae=225mm

Finishing gasher with profile ground inserts

Inner ring module 10; material: 42CrMo4 finishing

D=380mm n= 140 min’
fz= 0,45 mm vf=785 mm/min
ae=225mm




B 4KUCTOBAA MOOYNbHAA OPE3A (BHYTPEHHAA)
B FINISHING GASHER (INTERNAL)

y Ll
.
~ b ey
Ope3a ¢ TopLEBbIMM LINOHKAMK 8 -

Cutter with radial keyway

Mogynb 0603HayeHue Ha'ﬁovp nnacTuH
Module Designation Fitting insert

37W8Z300006GA-I 1216 160
37W8Z420006GA-1 16/8 180
37W8Z360008GA-I 170
37W8Z300010GA-I 160

37W8Z2420010GA-I 180

37W8Z2300018GA-I 160
37W8Z2420018GA-I 180
37W8Z2360020GA-I 170
37W8Z2300022GA-I 150

37W8Z420022GA-1 180

3ANYACTH
SPARE PARTS

Bunt/inserts crew Bunt/inserts crew Bunrt/inserts crew Bunt/inserts crew

SM40-090-00 SM50-100-00 SM50-140-10 SM50-160-10
AnA nnactukbl / for inserts: * ANA nnactukbl / for inserts: ANnA nnactukbl / for inserts: * AnA nnactuhbl / for inserts: ‘
(ANENDNF (CXH) 000 83@@@0




MNACTUHBI
INSERTS

FNC332-I-MOD6 LNA332-MOD6 FNC443-I-MOD8 LNA332-MOD8

OcHoBaHuA Root bokoBas

OcHoBaHuA Root

bokoBas

115

r—j 381

LNA333-MOD10

OcHoBaHuA Root

LNA434-MOD12

OcHoBaHuA Root

FNC465-I-MOD14

bokoBas

115

1

LNA444-MOD14 K

OcHoBaHuA Root bokoBas

1429 835
ﬁ

LNA454-MOD16

OcHoBaHuA Root

|54

1429 835 1420

s wm
g i‘
T o e

LNA454-MOD18 0)

OcHoBaHuA Root bokoBas

20 Li
[L s
LNA446-MOD20

OcHoBaHuA Root

I — Lﬁ um
[L ’\fm’ ol

LNA446-MOD22

OcHoBaHus Root

1420

Mfﬁ e

958

|

8
m




B YUCTOBAA MOAYNbHAA OPE3A (HAPYXKHAA)
B FINISHING GASHER (EXTERNAL)

Ope3a ¢ TOpLEBOIA LINOHKOI
Cutter with radial keyway DIN 138

Mogynb 0603HayeHue Ha'ﬁovp nnacTuH
Module Designation Fitting insert

37W82300006GA-E 24 1216 160
—_

37W8Z420006GA-E 420 32 16/8 180

37W8Z360008GA-E 80 90 28 1417 170

37W8Z300010GA-E 300 24 1216 160
_—

37W8Z420010GA-E 420 32 16/8 180

37W8Z360012GA-E 80 90 28 1417 170

37W8Z300014GA-E 300 24 1216 160
—

37W8Z420014GA-E 420 32 16/8 180

37W8Z360016GA-E 28 1417 170

37W8Z300018GA-E 24 12/6 160

37W8Z420018GA-E 32 16/8 180

37W8Z360020GA-E 28 1417 170

37W82300022GA-E 24 12/6 150

37W8Z420022GA-E 32 16/8 180

3AMYACTH
SPARE PARTS

Bunt/inserts crew Bunt/inserts crew Bunt/inserts crew Bunrt/inserts crew

$M40-090-00 SM50-100-00 SM50-140-10 SM50-160-10
AN nacTukbl / for inserts: ANA NacTiHbl / for inserts: JANA NacTUHbl / for inserts: &&3 ANA IaCTukbl / for inserts: &&3
00006 (CXH) 60600 0o0OOO

000




MNACTUHBI
INSERTS

FNC332-E-MOD6 LNA332-MOD6 FNC443-E-MOD8 LNA332-MOD8

wid <=

bokoBas OcHoBaHus Root bokoBas

115

[ 381
i Ty

244

LNA333-MOD10

bokoBas bokoBas

429, 835 .
R ¥ 14.29
E |
E
254

FNC465-E-MOD14 kK FNC475-E-MOD16

bokoBas bokoBas Flank

1429 794

dL ] L

m  FNC485-E-MOD18 o FNC496-E-MOD20

bokoBas Flank bokoBas OcHoBaHus

un o5 uz
? f
F .
T ? y

Q FNC4106-E-MOD22

bokoBas Flank

1429
‘i 254 ! 953




B PEXUMbI PE3AHUA J19 YUCTOBON MOAYNIbHON OPE3bI (BHYTPEHHEN/HAPYKHOM)
B CUTTING DATA RECOMMENDATION FINISHING GASHER (INTERNAL / EXTERNAL)

Mopynb 060§Haueﬂme )] Zeff. ae1 [mm] fz1 [mm] V1 [m/min] Vc1 [m/min]
Module Designation [mm] npoxoal/cutl npoxoal/cutl Rm<1000N/mm2 ~ Rm>1000 N/mm?
37W8Z30006GA-I/E 300 1216 13,5 0,50-0,60 140-160 120-140
6 37W82360006GA-I/E 360 1477 13,5 0,55-0,65 140-160 120-140
37W8Z420006GA-I/E 420 16/8 13,5 0,58-0,72 140-160 120-140
37W8Z300008GA-I/E 300 1216 18,0 0,42-0,52 140-160 120-140
8 37W8Z360008GA-I/E 360 1477 18,0 0,48-0,58 140-160 120-140
37W8Z420008GA-I/E 420 16/8 18,0 0,52-0,62 140-160 120-140
37W8Z300010GA-I/E 300 1216 22,5 0,38-0,48 130-150 110-130
10 37W82360010GA-I/E 360 1417 22,5 0,42-0,52 130-150 110-130
37W8Z420010GA-I/E 420 16/8 22,5 0,45-0,55 130-150 110-130
37W8Z300012GA-I/E 300 1216 27,0 0,35-0,45 130-150 110-130
12 37W8Z360012GA-I/E 360 1417 27,0 0,38-0,48 130-150 110-130
37W8Z420012GA-I/E 420 16/8 27,0 0,42-0,52 130-150 110-130
37W8Z300014GA-I/E 300 1216 31,5 0,32-0,42 130-150 110-130
14 37W8Z360014GA-I/E 360 1417 31,5 0,35-0,45 130-150 110-130
37W8Z420014GA-I/E 420 16/8 31,5 0,38-0,48 130-150 110-130
37W82300016GA-I/E 300 1216 36,0 0,30-0,40 120-140 100-120
16 37W82360016GA-I/E 360 1477 36,0 0,32-0,42 120-140 100-120
37W82420016GA-I/E 420 16/8 36,0 0,36-0,46 120-140 100-120
37W8Z2300018GA-I/E 300 1216 37,5 0,30-0,38 120-140 100-120
18 37W8Z360018GA-I/E 360 1417 37,5 0,32-0,42 120-140 100-120
37W8Z420018GA-I/E 420 16/8 37,5 0,35-0,45 120-140 100-120
37W8Z300020GA-I/E 300 1216 41,0 0,29-0,37 120-140 100-120
20 37W8Z360020GA-I/E 360 1417 41,0 0,32-0,40 120-140 100-120
37W8Z420020GA-I/E 420 16/8 41,0 0,34-0,42 120-140 100-120
37W8Z300022GA-I/E 300 1216 44,5 0,29-0,35 100-120 80-100
22 37W82360022GA-I/E 360 1417 44,5 0,30-0,38 100-120 80-100
37W8Z420022GA-I/E 420 16/8 44,5 0,32-0,42 100-120 80-100

YKa3aHHble pexuMbl Pe3aHna HOCAT peKOMEHAATeNbHbIiA XapakTep 1 MOryT 6biTb aanTupoBaHbl K KOHKPETHbIM YC10BAM 06paboTKin
11, NPV HEO6X0AUMOCTH, ONTUMU3NPOBAHbI.
The indicated cutting data can only be a recommendation and must be adapted on location and, if necessary, optimized.




Moaynb 0603HaueHne D 7eff g2 [mm] fz2 [mm] V2 [m/min] V2 [m/min]
Module Designation [mm] : npoxoa2/cut2  npoxoA2/cut2 Rm<1000 N/mm?2 Rm>1000 N/mm?2

37W8Z300006GA-I/E 300 12/6

37W8Z420006GA-I/E 420 16/8
37W8Z300008GA-I/E 360
37W82300010GA-I/E 300 10/5

37W8Z420010GA-I/E 420 1477

06paboTka 3a 0AMH NPOXOA
Machining in one cut

37W8Z360012GA-I/E 360
37W8Z300014GA-I/E 300 10/5
R

37W82420014GA-I/E 420 14/7

37W8Z360016GA-I/E 360

37W8Z300018GA-I/E 300 3,0 0,8-1,0 140-160 120-140
37W82420018GA-I/E 420 3,0 1,0-1,2 140-160 120-140
37W82360020GA-I/E 360 4,0 0,9-1,1 140-160 120-140

37W8Z300022GA-I/E 300 50 0,8-1,0 120-140 100-120

37W8Z420022GA-I/E 420 50 1,0-1,2 120-140 100-120

06paborka 3a ABa npoxoaa
Machining in two cuts




I YEPBAYHBIE OPE3bI INGERSOLL
B INGERSOLL HOBS

NCAHUE

YepBauHble pe3bl Ingersoll cranu pesynsTatom NPOAOIKUTENbHBIX MOCTEA0BATENb-
HbIX Pa3paboTOK HALLMX UHKeHepoB. OMbIT v HAMBIAYNbHbIE NOXENAHNA HALLWX 3a-
Ka3uuKoB ObinM yuTeHbl B Pa3paboTke v KOHLENLUN UCTIONHEHNS. ITOT UHCTPYMEHT
M03BONAET BbINOAHO 06pabarbiBaTh 3y6uatble A€TaNM C MoAYIEM 0T 6 U Bbilue.

C npUMeHeHnem TBEpPAOCMAIABHbIX MAACTUH 60MbLUAA MPOU3BOAUTENLHOCTD MOXKET
6bITb JOCTUTHYTA MPY BbICOKMX CKOPOCTAX PE3aHNA.

The Ingersoll hobs are the result of continuous further development by our engineers. The
experience and individual requirements of our customers were carefully included in the
development and conception. These tools allow an economical machining of gears from
module 6 and upwards.With the application of carbide inserts a high chip removal can be
achieved at high cutting speeds.

YepaauHble dpe3bl Ingersoll cocToAT U3 0TAENBHBIX CErMEHTOB - YCTaHOBJIEHHBIX N0~
1ef10BaTeNbHO 0AHOBUTKOBBIX AMCKOBbIX Gpe3. bonbLume 0bpabaTtbiBaeMble noBepx-
HOCTU TPEOYIOT HAZEXHOO NO3ULMOHMPOBAHIA CETMEHTOB B CIUPAIK. ITU CETMEHTbI
CoeMMHAIOTCA BUHTaMK uepe3 ABe 3arnyiku. Kaxablii cermeHT cvpanu 360°, no-
FPELUHOCTb M3rOTOBAEHNA OBHOTO BUTKA CErMeHTa MIUHMMalbHa, @ COOTBETCTBEHHO,
TOYHOCTb COOPAHHOII YePBAYHOI Gpe3bl NOBBILLAETCA.

CermeHTbl Ingersoll cnpoeKTpoBaHbI Kak eMHNYHbIe MHCTPYMEHTDI: U3 HUX Habu-
PaeTca pexylLas yactb Gpesbl HyXHOM AAMHBI — NpedenbHO MPOCTan KOHCTPYKLMA.
Hy>Hbl TONbKO 6oniee ANMHHbIE BUHTBI. Kpome Toro, 3To rapaHTUpyeT npocTyto coopKy
1 pa3bopky.

Ingersoll habs consist of individual segments which are positioned by means of high-
precision cross slots. Large fitting surfaces allow us form-fit support of each segment in the
spiral. These segments are connected with clamping screws via two end caps. Because a
360° spiral forms a segment, theproduction tolerances within one rotation are minimized,
which has a positive effect on the quality class of the hobs. The Ingersoll segment design
makes an extension of the tool - an enlargement of the cutting length - comparatively
simple. Only longer pull bars are required. Moreover, easy assembly and disassembly is
qguaranteed.

(Ope3epoBaHe WecTepHM
CHAKIOHHbIM 3y60M

Hobbing of a helical gear

C HOBO/ pa3paboTKoil reoMeTpUM NNACTUH C MOBEPHYTHIM MOA YIIOM OTBEPCTUEM
ANA KpenneHna BUHTOM 3aMeHa NNacTuH CTana 3HaumuTenbHo npoue. Ceiyac MeHATb
MNACTUHbI CTano BO3MOXHO C MOMOLLbIO CTaHAPTHOTO KNioua Jaxe Korha Gpesa B
c6ope. Ewie 01HO NpermyLLECTBO MOBEPHYTOr0 OTBEPCTUA — aBTOMATUYECKOe TOUHoe
M03ULMOHNPOBAHME NNACTUHBI MPY 3aBUHUNBAHMM. [NACTUHA MPOCTO He MOXKeT BbITh
3aKpenseHa HeBepHo.

Kpome Toro, gocTuraetca 6onbLuas ry6uHa Bpe3aHna BUHTA 3a CYeT 3aBUHYMBAHMA
M0 Yr10M, COOTBETCTBEHHO, 60/1ee HafeXHOe KpenneHue NNacTUHbI, He pa3buBaeTca
M0Caji0YHOe THe30 NNACTUHbI, COOTBETCTBEHHO, CPOK CNIYXObl MHCTPYMeHTa Bo3pac-
Taer.

IWith the further development of the insert with an inclined bore theproblem of
exchanging an insert has also been solved. It is nowpossible to exchange the insert with a
standard screwdriver while the hob is assembled. A further advantage is that the position
of the insert canbe exactly defined because of the inclined bore. The insert can nolonger
be inadvertently assembled incorrectly. Furthermore, a larger thread percentage contact
area can be achieved thanks to this inclined positionof the insert screw which stabilizes the
insert pocket as well as thetool itself.



B OCHOBHbIE NPOOWAN UCXOLHON NPOU3BOAALLEN PENKM
I BASIC RACK PROFILES OF GEAR GENERATING TOOLS

B bl IPOOUIIEN UCXOAHOW NMPOU3BOAALLEN PEMKU DIN 3972
DEFINITION OF BASIC RACK PROFILES ACC. TO DIN 3972

3HAYEHUA CUMBOJIOB / DESCRIPT. OF SYMBOLS I'IPO(DI/U'Ib I'IPOI/I3BOﬂﬂLIJ,EI/I PEVIKW | / BASIC RACK PROFILE |

= 1,167 xm = Bbicota ronoBkw 3y6a / addendum

= 2,167 xm hP = Bbicoa 3y6a = rnybuHa pesanua/
= 2.367xm tooth depth of the basic rack profile

~ 02xm h,, = Bbicora 3y6a npouseoAwleii peiiku/
~ 02xm tooth depth of the basic rack profile

% xm Sy, = Tonuyuna 3y6a / tooth thickness

P = Paauyc npu BepluuHe/tip radius
[ng unctooii 06paboTk aro yCnph Bep 4

For finishing P,,, = Panuyc Bo BnaguHe/ root radius

= 1,250 xm
= 2,250 xm
= 2,450xm
~ 0,2xm
~ 0,2xm

= M ym

2

[Ina uncroBoii 06paboTkm
For finishing

3
h, =125xm+0,25Vm

aP0

h =2,250xm

P
he, =2450xm
Ppo ~02xm
P ~0.2xm
=-7m

=0, 25 V xsIN20°

~_ 20+ [lpenaputencHas neper WMGOBAHUEM WNW LIEBUHTOBAHMEM.
= Preshaping for grinding or shaving.

PO

=125xm+ 0,60§\/m_
=2,250xm
=2,450xm

~02xm

~0,2xm

=£xm

=0, ﬂ/_x sIN20°

[TpegBapuTenbHas nepep YucToBoi 06paboTKoii.
Preshaping for finishing.




B YEPBAYHAA OPE3A BP 11 (DIN 3972)
B HOBSBP Il (DIN 3972)

Moaynb 0603HaueHue cermeHtsl L1 Isegm. ZIges/total  d1 Habop nnactun
Module Designation Segm Fitting insert

77X82180006BDA02 40 6 113 173 90 125 2,084 90xQ)
77X82240006BFA02 60 113 160 1,528 114xQ)
77X82210007BEA02 125 2,084

77X82210008BEA02 210 125 2,413

77X82270008BHA02 270 180 1,834 126XG
77X82240009BFA02 160 2,372

77X82210010BEA02 210 102 125 3,099 102x@Q
_
77X82270010BHA02 270 126 180 2,339 126xQ
F G
77X82270012BHA02 270 22 132 180 2,866 66xQ 66x@
F G
77X82270014BHA02 270 22 132 180 3,415 66xQ 66xQ

77X82270016BHA02 270 22 132 160 3,989 66x@ 66xQ
J K
77X82270018BHA02 270 22 110 145 4,589 55x@ 55x@
5 M
77X82350020BHA02 350 26 130 220 3,823 65xQ) 65x@
N 0

3ANYACTH
SPARE PARTS

Bunt/inserts crew Bunt/inserts crew Bunt/inserts crew
SM40-090-00

SM50-120-10 SM50-160-10
AnA nnactubl / for inserts: ‘ INA nnactubl / for inserts: INs nnactuHbl / for inserts: ‘
00060 (EXFNGH | NK] gca«mm




MNACTUHBI
INSERTS

FNC333-131-A B FNC343-117-A C FNC343-108-A FNC343-118-A

n _
24, 245 y

G FNC434-116T05-A FNC474-133-A

FNC496-137-A

M FNC496-138




B PEXWMbI PE3AHUA ANA YEPBAYHON OPE3bI BP 11 (DIN 3972)
B CUTTING DATA RECOMMENDATION HOBS BP 11 (DIN 3972)

Mopynb 0603HaueHme ae1 [mm] ag) [mm] Vc1 [m/min] V2 [m/min] f3 [mm/WU] fa [mm/WU] 3 [mm/WU]
Module Designation npoxoal/cutl  npoxop2/cut2 Rm<1000N/mm2  Rm>1000 N/mm?2 1<=50 2=50-100 7>100

77X82180006BDA02 180 13,5 - 140-160 160-180 1,5-2,5 2,545 4,5-6,0

6 77X82240006BFA02 210 13,5 - 140-160 160-160 2,0-3,0 3,0-5,0 5,0-6,0
77X82240006BFA02 240 13,5 - 140-160 160-180 2,5-3,5 3,5-5,0 5,0-6,0
77X82180007BDA02 180 15,75 - 140-160 160-180 1,2-2,0 2,0-3,5 3,5-5,0

7 77X82210007BEA02 210 15,75 - 140-160 160-180 1,5-2,5 2,54,5 4,5-6,0
77X82240007BFA02 240 15,75 - 140-160 160-180 2,0-3,0 3,0-5,0 5,0-6,0
77X82210008BEA02 210 18,00 - 120-140 140-160 1,322 2,2-4,0 4,0-6,0

8 77X87240008BFA02 240 18,00 - 120-140 140-160 1,8-2,5 2,54,5 4,5-6,0
77X82270008BHA02 270 18,00 - 120-140 140-160 2,0-3,5 3,5:5,0 5,0-6,0
77X82210009BEA02 210 20,25 - 120-140 140-160 1,2-1,8 1,8-3,5 3,550

9 77X82240009BFA02 240 20,25 - 120-140 140-160 1,5-2,3 2,345 4,5-6,0
77X82270009BHA02 270 20,25 - 120-140 140-160 1,8-2,8 2,850 5,0-6,0
77X82210010BEA02 210 22,50 - 120-140 140-160 1,0-1,6 1,6-3,2 3,250

10 77X82240010BFA02 240 22,50 - 120-140 140-160 1,3-2,0 2,0-4,0 4,0-5,5
77X82270010BHA02 270 22,50 - 120-140 140-160 1,6-2,5 2,545 4,5-6,0
77X82240012BFA02 240 27,00 - 100-120 120-140 0,813 1,3-2,5 2,5-4,0

12 77X82270012BHA02 270 27,00 - 100-120 120-140 1,2-2,0 2,0-4,0 4,0-5,5
77X82350012BHA02 350 27,00 - 100-120 120-140 1,8-2,8 2,8-4,5 4,5-6,0
77X82270014BHA02 270 31,50 - 100-120 120-140 1,0-1,5 1,5-3,2 3,2-4,5

b 77X82350014BHA02 350 31,50 - 100-120 120-140 1,5-2,3 2,3-4,0 4,0-5,5
1 77X82270016BHA02 270 34,00 2* 100-120 120-140 0,9-1,4 1,5-2,8 2,8-4,2
77X82350016BHA02 350 34,00 2* 100-120 120-140 1,4-2,2 2,2-3,8 3,8-5,2

18 77X82270018BHA02 270 38,00 2,5*% 80-100 100-120 1,218 1,2-2,5 2,5-4,0
77X82350018BHA02 350 38,00 2,5* 80-100 100-120 1,2-1,8 1,2-2,5 2,5-4,0

20 77X82350020BHA02 350 42,00 3* 80-100 100-120 0,7-1,1 11-2,2 2,236
77X82450020BJA02 450 42,00 3* 80-100 100-120 1,0-1,6 1,6-34 3,4-4,5

*[inq BTOpOro Npoxoza oceBas noaaua fa Moxet 6bITb UCMonb30BaHa Kak Ans Z>=100.
*For the 2nd cut the axial feed rates fa can be used as for 7>=100.

YKa3aHHble peXumMbl pe3aHuA HOCAT PeKOMEHAATENbHBII XapaKTep U MoryT 6biTb aanTUPOBaHbI K KOHKPETHBIM YCTIOBUAM
06paboTky 1 Npy He06XOAMMOCTY ONTUMU3UPOBAHDI.
The indicated cutting data can only be a recommendation and must be adapted on location and, if necessary, optimized.

[Moscxenue: fa [mm/tr] = fa [mm/rev]




B YEPBAYHAA OPE3A BP 11 (DIN3972)
I HOBS BP 1 (DIN 3972)

OMNUCAHUE
n‘:}%}: S50 Papo haro hy, Napametpbi/Symbols Oopmynbl/Formulae

6 9,43 12 7,50 14
7 11,00 14 8,75 19 Seo -
8 12,57 1,6 10,00 23 2 . h., =1250xm
9 14,14 18 11,25 24
10 15,70 2,0 12,50 29
,,,,,,,,,,,,,,,,,,,, Paro =02xm
12 18,85 24 15,00 32 ] heo
14 22,00 28 17,50 38 hTo . _ixm
16 25,13 3,2 20,00 Iy) Paro PO 2
18 28,27 3,6 22,50 49
20 31,42 40 25,00 49

®OPMA NMPOOWIIA YEPBAYHOI OPE3bI BP Il / PROFILE DESIGN OF HOBS BP I

Oopma mopyneii 6-10 Oopma mopyneii 12-20 MTpodunb ¢ nnacTuHamm
Design of module 6 to 10 Design of module 12 to 20 eSS aHABRpITHHD]
Optional with inserts for semi-topping




YEPBAYHAA OPE3A CMPOTYBEPAHLIEM
ROUGHING HOBS WITH PROTUBERANCE

Mogynb 0603HaueHue cermentol L1 Isegm.  Zo6uwy/total d1 Habop nnactvH
Module Designation Segm Fitting insert

77X82180006BDA00 125 2,107 90xQ)
77X82240006BFA00 160 1,540 114xQ)
77X82210007BEA0O 125 2,107

77X82210008BEA0O 125 2,444 54x@ 54xQ
77X82270008BHA00 180 1,852 66x@ 66xQ
77X82240009BFA00 160 2,401 54xQ 54xQ

77X82210010BEA0O 125 3,150 54x@ 54xQ)
| 77X812400108FA00 240 60 6 189 249 18108 160 2704 56@  SHQ
77X82270010BHA00 180 2,368 66x@ 66xQ)
I J
77X82270012BHA00 180 2,910 66xQ 66x@
I J
77X82270014BHA00 180 3,478 66xQ 66xQ
K 5
77X82270016BHA00 160 4,074 66x@ 66xQ
M N
77X82270018BHA00 145 4,702 55x© 55x@
0 P
77X82350020BHA00 220 3,901 65x® 65x@
Q R

3AMYACTH
SPARE PARTS

Bunt/inserts crew Bunt/inserts crew Bumnt/inserts crew

SM40-090-00 SM50-120-10 SM50-160-10
ANA nactiHbl / for inserts: * INA nactuHbl / for inserts: Ins nnactuHbl / for inserts: *
gg@@@ﬂ 0000 [(KXVEON P NONR]




MNACTUHBI
INSERTS

FNC343-115-A FNC343-116-A FNC343-102-A D FNC333-124T05-A

FNC333-130T05-A

FNC464-119-A FNC474-118-A FNC434-114T05-A

FNC485-108-A FNC434-115T05-A FNC496-131-A FNC454-142T05-A

FNC4106-110 LNA446-145T05

=a




B PEXWMbI PE3AHUA ANA YEPBAYHON OPE3bI C TPOTYBEPAHLIEM
B CUTTING DATA RECOMMENDATION ROUGHING HOBS WITH PROTUBERANCE

Mopynb 0603HaueHue )] ae1 [mm] ag) [mm] V1 [m/min] V2 [m/min] f3 [mm/WU] fa [mm/WU] 3 [mm/WU]

Module Designation [mm] npoxog1/cutl  npoxop2/cut2 Rm<1000N/mm2  Rm>1000 N/mm2 1<=50 1=50-100 7>100

77X82180006BDA00 180 14,7 - 140-160 160-180 1,22,3 2,3-4,0 4,0-5,5
6 77X82210006BEA0O 210 14,7 - 140-160 160-180 1,8-2,7 2,7-4,6 4,6-6,0
77X8Z240006BFA00 240 14,7 - 140-160 160-180 2,2-32 3,2-4,8 4,8-6,0
77X82180007BDA00 180 17,2 - 140-160 160-180 1,0-1,8 1,832 812:5:0
7 77X82210007BEA0O 210 17,2 - 140-160 160-180 1,32,2 2,2-4,2 4,2-6,0
77X8Z240007BFA00 240 17,2 - 140-160 160-180 1,828 2,8-4,4 4,4-6,0
77X8Z210008BEA0O 210 19,6 - 120-140 140-160 1,22,0 2,0-38 3,8-5,0
8 77X8Z240008BFA00 240 19,6 - 120-140 140-160 1,523 2,3-4,2 4,2-5,5
77X82270008BHA00 270 19,6 - 120-140 140-160 1,8-3,2 3,2-4,6 4,6-6,0
77X8Z210009DEA0O 210 22,0 - 120-140 140-160 1,0-1,6 1,63, 3,2-5,0
9 77X87240009BFA00 240 22,0 - 120-140 140-160 1,3-2,0 2,0-4,0 4,0-5,5
77X82270009BHA00 270 22,0 - 120-140 140-160 1,62,5 2,54,5 4,5-6,0
77X82210010BEA0O 210 24,5 - 120-140 140-160 0,9-1,5 1,5-3,0 3,0-5,0
10 77X82240010BFA00 240 24,5 - 120-140 140-160 1,218 1,838 3,8-5,5
77X82270010BHA00 270 24,5 - 120-140 140-160 1,524 2,4-4,3 4,3-6,0
77X82240012BFA00 240 294 - 100-120 120-140 0,6-1,1 1,1-2,0 2,0-3,5
12 77X82270012BHA00 270 294 - 100-120 120-140 1,0-1,6 1,6-3,5 3,545
77X82350012BHA00 350 294 - 100-120 120-140 1424 2,4-4,0 4,0-5,5
77X82270014BHA00 270 34,3 : 100-120 120-140 0,8-1,3 1,3-3,0 3,0-4,5
1 77X82350014BHA00 350 34,3 - 100-120 120-140 1,22,0 2,0-3,8 3,8-5,5
77X82270016BHA00 270 37,2 2* 100-120 120-140 0,8-1,2 1225 2,5-4,0
16 77X82350016BHA00 350 37,2 2* 100-120 120-140 1,218 1,835 3,5-5,0
77X82270018BHA00 270 41,6 2,5* 80-100 100-120 0,7-1,1 1,1-2,2 2,2-3,5
18 77X82350018BHA00 350 41,6 2,5* 80-100 100-120 1,0-1,6 1,6-34 3,4-5,0
20 77X8Z350020BHA00 350 46,0 3 80-100 100-120 0,6-1,0 1,0-2,0 2,0-3,5
77X82450020BJA00 450 46,0 3* 80-100 100-120 0,9-1,5 1,532 3,250

*[nA BTOPOro NpoxoAa oceBas nogaua fa Moxer 6biTb Mcnonb3oBaHa kak Ana Z>=100.
*For the 2nd cut the axial feed rates fa can be used as for Z==100.

YKa3aHHble PEXUMbI pe3aHIA HOCAT peKOMeHﬂaTeﬂbelVI XapakTep u moryT ObITb aAianTNPOBaHbl K KOHKPETHbIM YCJIOBUAM
06p360TKI/I nnpn Heoﬁxonumocm ONTUMU3NPOBAHDI.

The indicated cutting data can only be a recommendation and must be adapted on location and, if necessary, optimized.

[Moscxenue: fa [mm/WU] = fa [mm/rev]




OMUCAHUE

Mogynb

Module Mapametpbi/Symbols Oopmynbl/Formulae

q =NpunycK Ha windosaxue

q = stock for grinding

OOPMA NMPOOUNA YEPBAYHbIX ®PE3 C MPOTYBEPAHLIEM / PROFILE DESIGN OF HOB WITH PROTUbERANCE




B J0nyCTUMDIE NOMPELIHOCTU UHCTPYMEHTA

B COMPARISON

COOTBETCTBUE KITACC MHCTPYMEHTA / OTKJIOHEHUE MOJIHOTO NPO®UNA

COMPARISON TOOL CLASS / TOTAL PROFILE DEVIATION OF GEAR

[lnanasox mopyneii m,

[nanason mogyneit m,

Gear Module Range m,,

Gear Module Rangem,

Knacc Tounoctit mo DIN 3962

Quality Class DIN 3962

60 80100 200 pm

MorpewHoctb npoduna Ff

Total Profile Error Ff

Knacc Tounoctit mo DIN 3968

Quality Class DIN 3968

/

40 60 80100 200 pm

MorpewwHocTb 3aLennenus Fe

Total deviation along line of action fe




i TOYHOCTb/DIN 3968
I TOLERANCES / DIN 3968

MAPAMETPblI TOYHOCTU AN1A OAHO3AXOAHbIX YEPBAYHbIX OPE3
ACCURACY REQUIREMENTS FOR SINGLE THREAD HOBS

ToyHocTb B um (1 pm = 0,001 mm) Ha MoAyNb
Tolerance in ym (1 um = 0,001 mm) at module

KonTponupyemble pasmepbl Kopotkoe | Knacc
0603HayeHue | TouHOCTH
Measured dimension
short descript.| quality
class

PaguanbHoe 6uenme bypTukoB
Radial runout of hub diameter

AVAVAVAVAT
YL,

Topuesoe 6ueHue bypTikos
Axial runout of hub face

_
_
AN
i _
===
_
_

'/////// 227772°

PaguanbHoe 6ueHne no BepLuMHam 3y6bes
Radial runout of tips of theeth

AAAAS
0777772222227
/////// /////////A
AAAAA]

Pa3HoCTb COCeMHIX OKPY>KHDIX LUaroB
Adjacent spacing of the cutting face of gashes

=125 =160

+125  *160 =2 +630




Il TOYHOCTb /DIN 3968 (MPOAONMEHUE)
B TOLERANCES / DIN 3968 (CONTIN.)

MAPAMETPbI TOYHOCTW AN1A OAHO3AXOAHbIX YEPBAYHbIX ®PE3
ACCURACY REQUIREMENTS FOR SINGLE THREAD HOBS

ToyHocTb B pum (1 pm = 0,001 mm) Ha MoAyNb
Tolerance in ym (1 um = 0,007 mm) at module

KonTponupyemble pasmepbl 0603HaueHue] Knacc

TOYHOCTU

Measured dimension Descript.
quality

HakonnexHas I10rp€I.I.IHO(Tb OKPYXHOTO LLara
XKyLUWX 3y6beB
Pitch error of the cuttmg face of gashes

[Nvarpamma usmepenna/Inspection chart

Mpodunb 3y6a
Tooth profile dewatlon

T

TonwwHa 3y6a
Tooth thickness -80 -100

: _

-100 -112 -125 -140 -160 -200 -250 -320 -400

BuHTOBaA NuHMA Gpe3bl o 3y6a K 3yby
Lead deviation on adjacent teeth




I TOYHOCTb / DIN 3968 (MPOAONIMKEHUE)
B TOLERANCES / DIN 3968 (CONTIN.)

MAPAMETPblI TOYHOCTU AN1A OAHO3AXOAHbIX YEPBAYHbIX OPE3
ACCURACY REQUIREMENTS FOR SINGLE THREAD HOBS

ToyHocTb B um (1 pm = 0,001 mm) Ha MoAYyNb
Tolerance in ym (1 ym = 0,007 mm) at module

KonTponupyemble pasmepbl 0603HaueHne] Knacc
TOYHOCTH
Measured dimension Descript.
quality
class

BuHToBaA NMHUA dpe3bl Ha 04HOM 060pOTE
Lead deviation in one axial pitch

N-Hn-H
i(Hn £H)

MorpetwuHocTb 3aLennenua ot 3y6a k 3y6y

Adjacent deviation along line of action

MorpeLuHocTb 3aenneHus
Total deviation along line of action

NMHUA 3aLenneRua
active length




B NAPAMETPbI UHCTPYMEHTA
B TOOL SPECIFICATIONS

MAPAMETPbI YEPBAYHOW ®PE3bl
SPECIFICATION OF HOBS

WHctpymeHT / Tool

Moaynb
Module

[Jlnametp epLumH 3y6beB
Outside diameter

g |

MocagouHblit fuamerp
Bore diameter

[Nnamerp byptuka
Hub diameter

061wLan AnuHa Knacc TounocTvt no DIN 3968
Tool length Quality class acc. to DIN 3968

[lnuna pexyLueii vactn Hanpasnetue cnupanu

: LH/RH
Cutting length L, [mmi: Spiral direction /

Mpodunb yepBauHON Pppe3bl MNpodunb yepHOBOII YepBAUHOI Ppesbl
Profile of Hob Profile of Roughing Hob

3HaueHVA NapameTpoB

Description of Parameters




MAPAMETPbI MOLYJ/IbHOW AUCKOBOW ®PE3bl / SPECIFICATION OF GEAR GASHER

WHctpymeHT / Tool

[JnameTp BepLumH 3y6beB
QOutside diameter

[TocagouHblit fuametp
Bore diameter

[Nlnametp byptuka
Hub diameter

LinpuHa dpesbi
Cutter width

Topuesas wnoHka (DIN 138)
Radial keyway (DIN 138)

Topuesas wnoHka (DIN 138)
Radial keyway (DIN 138)

OceBas wnoHKa (DIN 138)
Axial keyway (DIN 138)

OceBas wnoHka (DIN 138)
Axial keyway (DIN 138)

Kananbl ans nogsopa COTC
Coolant channel

DaHHbie 3arotoBKku / Workpiece Data

Moaynb M [mm]: MuHuManbHblit pa3mep no ponukam
Module Min. dimension over balls

Yncno 3ybbe I [llnamerp ponukos D .
No. of teeth Ball diameter  [mml:

Yron 3aLennenus op. [Ninuna obwweit Hopmanu mexay k
P . alk 3y6bAMN W, [mm]:
ressure angle k
Base tangent length over k meas. teeth

Mdmin (mm]:

Yron HaksoHa 3y6bes BLCl:

: MakcumanbHas annHa obuueit Hopmanu
Helix angle

W :
Max. base tangent length kmax (mJ

Koapuument cmewtienns ncxogHoro . MuHumanbHas AniuHa obLueit Hopmanu

KOHTypa .
Addendum modification coefficient Min. base tangent length

[Jlnametp epLumH 3y6beB da [mm]: Yucno 3y6bes B 06Luieit Hopmanm k:
Tip diameter No. of measuring teeth '
,[luamgrp BNazH 3y6beB de[mm]: YepHoBoe / YnctoBoe )
Root diameter Roughing / Finishing :

Pavyc nHa BnaguH
Root radius

kain (mm}:

Pgp mm: Mpunyck Ha YMCTOBYIO OMepaLiytio
Stock for finishing

[mm]:

Pasmep no ponmkam
Dimension over balls

Knacc TounocTu
Gear quality [DIN 3982]:

Mach_\nanblfbm pa3mep no poanKkam Mdma (mml:
Max. dimension over balls X

Md [mm]:




B TABJIMLA COOTBETCTBUA LATOB U MOAYNA B JHOMMAX
B COMPARISON: PITCH - MODULE - DIAMETRAL PITCH - CIRCULAR PITCH

LLIAT (B AIOMIMAX) / MOLYIb
DIAMETRAL PITCH / CIRCULAR PITCH

:;If:cl;’ Mopyno DP CP :;If:c;’ Mopyno DP CP IL,I::C;’ Mopgynb DP CP
031416 010 - - 2,84987 - 28 - 22,22500 - - g 254
0,34558 0,11 - - 298451 095 - - 22,79899 - 31, - DP

037699 0,12 - - 306909 - 26 - 23,81250 - - 1% m =8,08507111 x CP
039898 - 200 - 3,14159 1 : . 2513274 8

043982 014 - - 317500 - - s 2540000 - a 1

044331 - 180 - 332485 - 24 - 2659892 - 3 -
045598 - 175 : 362711 - 22 . 2698750 - -

049873 - 160 - 392699 125 - - 2827433 9 - - op - 314159265
050265 0,16 - - 398982 - 20 - 2857500 - - 1'ls cp
053198 - 150 - 443314 - 18 - 2901689 - 2L - bP =%‘
056549 0,18 - . 471239 15 - - 30,16250 - S

062831 020 - : 476250 - - 3o 31,41593 10 e

062832 - 127 - 498728 - 16 - 31,75000 - - 1y
066497 - 120 - 549779 175 - - 31,91858 - 2,

069115 022 - : 569975 - 14 - 3333750 - R Cp = 314159265
075997 - 105 - 628319 2 - - 34,55752 11 - - op
078540 025 - : 6,35000 - . 1y 3492500 - A P = as07TT
07979 - 100 - 6,64970 - 12 - 3546509 - 2,

083121 - 96 - 706858 225 - - 3651250 - -

087965 028 - - 7,85398 2,5 - - 37,6991 12 - -

090678 - 88 - 793750 - - %hs 38,10000 - - 1,

094248 030 - - 797965 - 10 - 39,89823 - 2 -

099746 - 80 . 863938 275 - - 4127500 - - 1505

1,09557 035 - - 8,86627 - 9 - 4398230 14 -

1,10828 - 72 - 942478 3 - - 4445000 - - 1%,

1,24682 - 64 - 9,52500 - - 3, 4559797 - By -

1,25664 040 - - 997456 - 8 - 47,62500 - - 1l

132994 - 60 - 10,21018 325 - - 50,26548 16

141372 045 - . 10,99557 3,5 : . 50,80000 - . 2

1,57080 050 - - 11,1250 - - Thg 5319764 - 1,

158750 - - U 11,39949 - 7 - 56,54867 18

159593 - 50 . 11,78097 375 - - 62,83185 20 -

166243 - 48 - 12,56637 4 - - 6383716 - 11y

172788 055 - - 12,70000 - - ", 69,1504 22

173471 - 46 5 13,29941 - 6 - 7539822 24

18135 - 44 - 1413717 45 - - 78,53982 25

1,88496 0,60 - : 14,28750 - - e 79,79645 - 1

189992 - 42 - 14,50845 - - 51, 81,68141 26

1,99491 - 40 - 15,70796 5 - - 87,96459 28

204204 065 - - 15,87500 - - 5 91,19595 - Iy

2,09991 - 38 - 1595930 - 5 - 94,24778 30

219911 070 - - 17,27876 55 - - 100,53096 32

221657 - 36 : 17,46250 - - g 106,39527 - 3,

234695 - 34 - 17,73255 - 41, - 109,95574 35

235619 075 - : 18,84956 6 - - 113,09734 36

249364 - 32 - 19,05000 - - Yy 125,66371 40

251327 080 - - 19,9491 - 4 - 127,67432 - 5

265988 - 30 - 2042035 6,5 : . 141,37167 45

267035 085 - - 20,63750 - - 314 157,07963 50

282743 090 - - 21,9115 7 - - 159,59290 - ',




B TEXHWYECKOE ObCITYKUBAHUE NHCTPYMEHTA
I TOOL MAINTENANCE SERVICE

KOHTPOJ1b 1 OBCNTY>KUBAHUE / INSPECTION AND MAINTENANCE

Mokynas dpe3bl Ingersoll ana 06paboTKL 3y6uaTbix nepesay, Bl BbiMpaeTe kauecTso
MPOAYKUNM 1 CepBHCa. ITO peLleHie TaKkKe MOXeT ObiTb JONONHEHO TeXHUYECKIM
o06cnyxvBaHiem Balero 3y6opped3epHoro MHCTpyMeHTa. [laxe HeCMOTPA Ha aK-
KypaTHOe 1CNob30BaHNe MHCTPYMEHTa, CO BPEMEHeM OH PaspylLaeTca o pasHbiM
MPUYMHAM.

Komnanua Ingersoll npeanaraet KauecTBeHHbIN 1 IKOHOMUYHBIIA PEMOHT 11 TeXHUYe-
CKoe 06CnyXMBaHNe UHCTPYMeEHTa. B KOPOTKMI NPOMEXYTOK BPeMeHN MHCTPYMEHT
6yzeT ocMoTpeH 1 onpefieneHa cTeneHb noBpexaeHua. Bnocnencteum Bac npouop-
MUpYHT, BYAET 111 PEMOHT MHCTPYMEHTA SKOHOMIUECKM BbIFOAHBIM.

MpodeccoHanbHbIi PeMOHT UHCTPYMeHTa ByAeT 0cyLLeCTBIIEH B TEUeHUe NATY AHeil B
3aBUCUMOCTY OT TPYA0EMKOCTY PaboTbl.

Mbl rapaHTipyem, uTo pemoHT byaeT ocyLecTBneH BoBpemaA ¢ npucywmm Ingersoll ka-
YecTBOM. KauectBo MHCTPYMEHTa CYLLeCTBEHHO BAVAET Ha ero Npou3BOANTENbHOCT.
He ugyTe Ha KOMIPOMIACC, €U BAC BONIHYET KauecTBO TeXHUYECKOTO 06CTyKIBaHNS,
TONbKO TO/1a Bbl MOXKETE ObITb yBepeHbl B IQOEKTUBHOCTY BaLLIEro MPOM3BOACTBA.

Bbl MoxeTe nonoxutbea Ha Ingersoll.

With the purchase of the gear milling tool, you have already made your decision for the
quality and service of our products. This decision should also be extended to the maintenance
of your gear milling tool.

Despite careful application of the tool, every now and then the tool can be damaged for
various reasons.

Ingersoll offers the service of cost- efficient and careful repair and maintenance. The tool
will be carefully inspected within a short period of time to determine the extent ofdamage.
Subsequently, you will be informed as to whether the repairof the tool would be profitable.

The professional repair of the tools will be carried out within five days, depending on the
amount of labour involved.

We guarantee that the repair will be carried out on time, with the usual Ingersoll quality.
The quality of a tool has greatly influence on the efficiency f its production. Make no
compromises where quality of maintenance is concerned; only then can you be sure of the
superior efficiency of your production.

You can rely on INGERSOLL.




@ Ingersol)

Cutting Tools

Ingersoll Cutting Tools
Marketing & Technology

Hauptsitz:

Kalteiche-Ring 21-25

D-35708 Haiger

Telefon: ~ +49-2773-742-0
Telefax: +49-2773-742-812/814
E-Mail: info@ingersoll-imc.de
Internet: ~ www.ingersoll-imc.com

RUSSIA

LLC «Ingersoll»

21, building 41,
Electrozavodskaya street

Moskow, Russia, 107023,

Tel./Fax.. ~ +7(495) 745-27-50
Tel./Fax.:  +7(495) 971-48-84
E-Mail: info@ingersoll-imc.ru
Internet: ~ www.ingersoll-imc.ru

USA

Ingersoll Cutting Tools:

845 South Lyford Road

Rockford, IL 61108-2749,

Tel.: +1-815-387-6600

Fax: +1-815-387-6968
E-Mail: info@ingersoll-imc.com

Internet: ~ www.ingersoll-imc.com

France

Ingersoll France

21, rue Galilée

F-77420 CHAMPS-sur-MARNE

Tel.: +33(0) 164 684536
Fax: +33(0) 164684524
E-Mail: info@ingersoll-imc.fr

Internet:  www.ingersoll-imc.fr




