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Typical workpieces

Planet gears
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Bevel pinion gears

uoneaiyoads INE

adA] aniseuqy

indrical gears

Cyl

swep 3onpoid

Inpo Jean

saoaldyioM

|eria3ew pijos 104 utesn padeys TAEB 199YM Bulpuln
[eoym BuipuuiB Jejewelp |lews +06dAL Ogl/02lvdee -uoisioald , NE PaULYA NE pios
] uters padeys IAEG 1984M Butpuln Swisuoduiod
|ooym BuipuLib JejoweIp [jews LOBdALM 09/08VA66 -uoIsoaId L INE PaLLIA LINE plos Jeab mommmome
‘sieab onuy
pasyul Buissalp paonpai A|Buolys ‘sieaB |elysnpul
ulets) pade 28y Bulpuls - d
Aq 2381 [enowa [eayew 15YBLY o L06dAZLH 08/08VA66 o . ;s_mm nee | _w_b_o_:_ >v Sw
sieab |elysnpul 1oy Ayaizonpoud yseybiy e o - TR
pasyul Buissaip paonpai AjBuons
Aq e3es [erowsl [eusjew 1saybiy e uresn) padeys AZ6 [29YM Buipuun Buipuun
. __ommm@_@. <1eob L09dAZIH 08/08VAE6 —uoisRId L INE POULIA LINE J4eeb Bun 1een
Jaquiabully - aAnowolne 1oy Ayanonpoud isaybiy e tueds |9nsg
syued
ajel _N>O_L>hum_“r__«mnu_u_wv~“ﬁ “M"“ “ uletn adAZ6 128YyM mr__Ur_:u 4eab soedsoiee
w.r_D_vNU_ QQN 109dACIH 08vE6 U-EN;.@ 91411}, ALY ‘s1eab N4
el 1wese) INE POBLUA INE ‘51206 [onsnpUl
9AI}OWO}NE 10} UONEBOIJI0dS [BSIOAIUN N
Ayanonpoud yBiy e
93kl [eAowsal [eLdlew ybiy e urets AAZ6 199U Bulpuln
Buipuub Buneisusb MI09dASIS 08VES olwesd) | INE PalUNA L INE
pue abun|d 1oy uoneoyoads [esIoAlUN o
OSII UING 3S3MO| ® AEG 199UM
A wnuixeul o MI0BTdASH 08/45YA66 uleID padeys BUIPULD PALLIA 0z<
o)kl [eAOWAI [BLISIRW }sayBIy e -uoisioald  INE “omans.
Auanonpoud 3seybiy e II.uomand .Ne
a|puids MO| y}Im saulyoew 1oy “ﬂs%m . utets) padeyg AZE 1994M
: A Ul soueLIOpEd YBIY o MIO9HJASIH 08/08vAE6 : Buipun payLIA 0z<
s1ay10 @ o1e1 [enowa [eistew Y1y o II.LomanD Ve uoyuid spusuodwon
S3|IN ® ‘yeys uoiud Jeab soedsosee | g,
DAZ6 129YM ulpuly
lisyqgar e soles utesn padeys B o . ‘1eab unds ‘sieaB xoniy o
Jouneyy pide. 1a}3e0H/BIaquieBUIly 10} [€ap] o MIO9HdASH 08/08vaL6 -uoisoald N HPULO POLIA o< “uesb jeoyy | ‘siee jemsnpul an
-uoses|H e Il MOHAND . NE “esb Bun | ‘siesb utesy/diys 9|Buis
18|40 ® youne| | uoniqng  Ng 6 “ieab joueid | ‘sieabiomod puim
21042q [23YM pIepUE}S o utes QAZ6 199UM Buipuln .
" ut @duewuoped yBly o MIOSHAASH 09vEE olwese)  INE PaULA NE 02
o)ed [eAowal [euRleW YBIy @
ysiuy ajiyo.d pue aoepns ybiy e
M " ISl Uing peonpe: ¢ AaAze [22ym Buipunin
"/ PUE "D Ul @ouBWLIOpad POOB o MZOBHJASH] 08YNSS leaqy POLLIA NG gl<
saoaldxyiom A
pususapley e 10} [98YM [BSISAIUN e
$921s BNPOW ||€ 10} [E3PI & 00
$8WIB|0AD JO Juswanoidwi 1soq o urets) padeyg AZE 1994M . .
[ ML09/6241dA8LI 08/08YAE6 2914 . INE Buipulo payLiA 00kSL
" I1,uonignd \NE
a]eJ [eAowal |euaew ybBiy Ajjuesyiubis e e ,..
59|04 Buissalp ss9| e ssedia) AAZ6 199YM Bulpuln y "
184 [erowal [eLBtEW YBIY @ € ML09/624TdA8LI 08SVEB yum eunwingy PoLIA LINE 08-07¢
anjeA eouewloyiad/aoud poob e
pUOQ OGPA INE UHM o
- 23y Bulpuys
sa|npouw 19661q 104 [eap! e € dl¥SX0SPAGd 08V89 eulwn|y pay BAEE | M%_\w _>_u _me 08-0¢
ysiuly @oe4INs poob e A
Ayjenb ejiyoid 10} poob e
so1es-yYNEG AAZT .NE O aAge [eeum Buipunn . .
oneUIOYE 5B 501198 1104GEr] 10f [60PI @ € MZ09/2241dASI 08YNSS leiqy POLLIIA NG 09-521
wornduos seinpoLs [ou o) ssoq o ot | sso8 sovdsoroe | BUIPUD
N 1l EEl Buipul: B “
SOIN-ddey o Aujenb ajyoid 1599 o e ISMZ09/8941dABIT 08VNES reiqy O 2 | 09-g21 Heusuolid | sieeboon | 1899
Janeysiay e Sk uing moj e BUUA . 1eab inds sieab jerysnpul | papeady]
Hsyqger e S}kl [eAOWal [elIB}eW POOB o 1296 [ealjoy
ss|npow 18661q 10} [eap! e 0o
$8W18|0AD Jo Juswanoidwi 3seq o ulets) padeyg Bui :-“L>Nm w_ _;>> ) y
51511 UING WNWIUILL Jue . [ ML09/624T1dABI 021/0ZVAEE 0014 NG 1PULID POYLAIA 0v- 01
ajed [erowal [enajew ybiy Apuesyiubis e II..uoHand . Ng
589|040 Buissalp sso| e ssedia) AAZ6 199YM Buipulisy ; .
o161 [enowa [eLBIoW YBIY » € MI09/6241dASII 0ZISVEE Jm euingy 02-60
$ales-YNEB AAST .NE O} . "
SARUIBY[E SE SBLIBS 1IBYJaIT J0) [E3P! & € MZ09/LL4TdABLI OCLYNSS |elqy 02-90
$9|NPOUW ||EwWs 10} 1594 ®
ysiuly 9084NS 1594 ® 95U M BulbUL
Ayjenb ojyoid 1soq € 1SM209/8941dABI 0ZIYNES jeaqy O e | 02-90
YS1 uing moj e e
a)el [eAowal [eLiaew poob e

sadA]
xog 1ean

$S920.d
Buipunn

Buipuliy) Jear)

3M Abrasives
Wendt GmbH
Fritz-Wendt-Str. 1

Please recycle. Printed in Germany.
© 3M 09/2015. All rights reserved.

o

£

bS]

£

=

=)

c

N

oy o

F ]

a0 35

u68m
oo

oW o

=23

an @

Soo E

oY T ®

ST Lz

Ss &%

SrFuWw 3

16.09.15 13:08

RZ Application Guide Gear Grinding.indd 1-4



Gear grinding.
On the highest level.

As a machine element, the gear wheel is an elementary
component of almost all modern machines.

This “wheel equipped with teeth evenly distributed
along the circumference” is primarily installed in all
types of gearboxes and is needed to make transfers
between two rotations or between one rotation and a
linear movement (pairing of a gear wheel with a rack).
Gear drives represent the largest group amongst gear-
boxes. They are positive-locking and are consequently
slip-free.

Gear grinding requires high precision throughout the
process, and itlis important to use the right grinding
wheel for the application. The selection of abrasive
material and wheel configuration depends on the base

alloy, tooth geometry, and size of the production run,
among other factors. 3M’s recently expanded abrasives
portfolio can help you meet the growing demand for
tighter dimensional tolerances and shorter production
schedules, even with difficult- to-grind materials.

Our products and services

e Competent application consultants
at your production site

e Technical cooperation in order
to increase productivity

e Calculation of the total cost

e Grinding seminars
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Every solution for
every application.

Threaded gear grinding

In threaded gear grinding a number of motions occur
simultaneously. The worm grinding wheel rotates on
its axis while meshing with the gear workpiece which
is rotating on its axis. The radial infeed to engage the
gear being ground with the wheel is in the x direction.
The infeed across the Grinding worm

thickness of the gear
is up and down in the
z direction while the
shift travel moves the
gear across the full
width of the worm
wheel in the y direc-
tion. Shift travel i I

Grinding stroke
(axial feed rate)

Grinding stroke
(axial feed rate)

Bevel gear grinding
In bevel gear machining one distinguishes between
two types of grinding:

e Generation grinding (discontinuous)

Generation grinding in bevel gear machining is a dis-
continuous grinding process, machining is done tooth
by tooth. The generating movement of grinding wheel

(an\

and workpiece is coupled. Infeed is done through
the grinding wheel before entering the flank. During
generation grinding all axes are moved, however, the
grinding wheel is not infed in the sense of grinding
stock.

e Plunge grinding

Grinding wheel

Eccentric spindle axis
'/' o——Grinding spindle axis

Working wheel

Plunge grinding is a discontinuous grinding process,
machining is also performed tooth by tooth. Both
tooth flanks are machined simultaneously. There is

a surface contact between tooth flank and grinding
wheel. Due to the plunge movement of the grinding
wheel in axis direction, the grit path runs in parallel to
the tooth base and the surface structure runs in tooth
width direction. Grinding grooves running in parallel
to the tooth base emerge. The grinding direction is
from ring gear toe at the inner diameter to ring gear
heel at the outer diameter, or vice versa. Only ring
gears can be produced by means of plunge grinding.
Pinions cannot be ground with this process due to
their geometry.

- Additional oscillating movement besides
main rotation of the grinding wheel

- Grinding spindle is positioned in eccentric bushing,
separately driven

- Eccentric value between 0.1 mm and 0.3 mm

- Eccentric speed approx. 200 — 500/min
slower than rotational speed of the grinding wheel
(value approx. 2,000/min)

- Improved surface in pinion grinding

- When grinding ring gears, the oscillation causes an
interruption of the grinding contact, which means
better cooling, lower power consumption

Single rib gear grinding

Gear profile grinding is a discontinuous grinding
process. Contrary to generation grinding, in profile
grinding gap by gap is machined. The grinding wheel
profile is absolutely identical with the finished gear
profile. Compared to generation grinding, where the
profile is “produced” by the generating movement, in
profile grinding the profile is generated by the profile
form that is integrated in the grinding wheel. Thus a
higher profile accuracy can be achieved compared to
generation grinding.
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