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A1 WA ABE 5 o= g &l ofA,

1A ZAA(100) et = 714 FA(100) 4 SAHE ks A% 2AgelA 714 A (100)ed dis] == 7]
A 1(100)011 B A AE 2E(Ty) Boh 10% 3% o AU 1 oldd A9, 714 ZX1(100)9] FA

= A ARHAY) o= ARteE As SHoE o= WL

AFE 9

- 7] THE ABO)] AFHE B D HE 7] A FAW0NA 3] B AYRO0)Y S F
Ash= @

- 47 e AYB0)0] BE @l FSHEAT FAH] A d2rE gejel 3] e AYR0)9 it ol
49l B WEE SYSE B E O AQB00] Bl FAHE A FPoR sk W

) o] FA|= 7)o 7FE 7)Al AR (a gear-processing machine)d] % HbHolth, £3], o] 7)o 7} 7]
A Aol A &% B (temperature compensation) HHHol THEE ZHolt},

710] #(gearwheels)d F A7 &4 (the chip removing processing)ols thakst WhHo]l o). j23stA A7
H 7 FAEL A7) 710 7HF 7 AR A

& o] LEE IA FRNA vhFd A ol AlTbel wEt FUbskE Zlo] &EA Utk 7
Aol ALl ZFolA, ol 429 A HEH 2%(a so-—called steady-state temperature)o] T=E3+c},
H &x= d8oz A9 Ae(a thermally stationary state)E oF7]3ht}. o] Aejol A, 717 x]<]
4 Hrp, & 559 9H4(a stabilization of the heat flows)> wWEhA] AlZkel] uje} doji}

O_u

% (inaccuracies)® €4 H3 4 wFol 7}¥ FA(a machining process)olA dold & o= A=
d#A vk, o=, 2 FeAAE, 71A & kel 4 Q2 (the greatly varying elements)”}
<ol me 44 AFS Adsh] wWolth. dedte d4 52 dAEUA dojdn. @, A
2 773 849 X(the dimensions)s 71Al X9 F7late =0 wat Wstgth, o] 4 84

zoi] ol Al MEA AAF] Q7] wiEel, & (tentions)(Z&] 3l FHEH (warping)), 714 FX<

Al ol dojd 4= Qlar, o]& HA3Y WA Z&(nonlinear expansion behavior)el A VERFIL,
A A
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717 FA2e] €4 282 EY(heat sources) E J|E AT (heatsinks)] &doll ol Jee W=t 7

differentiation)e W4 % 9% <J3(internal and external influences) Alolo]l €2 @fo] 7o

Ak, dlE 5o, EHY #dE2 YR dger mzdEt. F7F llF JEFS, 934 A (mechanical

energy)’} 7)ol 42 W7 wFo], FAE(a workpiece)S 7FH FF(a tool)d H AFZ&(the

cutting interaction) o 25 of7jdt;, ¢F J&g2, A& £, 714 A FF(a machine shop)olA T4
2% (the ambient temperature)®]t}.

= Eo] 7]A #x ~¥l=(a machine stand)ol| 3+ = AZA%E Ny B (a cantilever)?] dol7}, o= &
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longitudinal direction)olA] A3 §3(a linear expansion)S ZAIIT}. o Eo], 2TE HoH(a
spindle bearing)¥ 22, E3g 7|4 FXx9 4 24 F o H3g 7|skEd FZ(more complex
geometries)? A%, AV} AI3] o HiFsio.
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g durAel Ao J)A Axe FHeS o
deformation)> AAI 2= HAE T3 ¥ =
(climate-controlled)®ojo} &}a, & tHOZ =, 7|4 A& A
o A AX(the expenditure): t-33lo] =},

T e J22 % Al (integrated sensors)E &3 71Al FX o WS A= Aolth. #3HE R 7]
Hkate]  AlA ] HolE 7t R A e)" ), 7]%(the foundation)7} ZEo] WA= Adtel tigFzel o=
S H3 gAdE 5 vk olyd Agle] AW, YA A o wEA HgEn A4S nadd 4
ARE T 7|4 Eoh, I, =8 Aslw: 9T A (high accuracy requirements)S FE£dE T)eF HE
< A7 il

o] X< (the above statements)& iL#]3}e], o}#fe] =2 (the following object)o] oF7]®lth. o= 74 %
9] &% wY W (temperature-related changes)E R &= RS 7HeshAl st AES e A
#AAgEn. FARGE, olF FA Fo FA] 71A AR eA 7FE #A(a machining process)o] A% al
A, s sHAE 158 BU 71 F4(a pause) = TAIZ A A,

il
=

of weh, WRlo] AlesEi, 54L& AlFeriE =22 5 dn.

E 2a%F FYPEo] EAE £t ZtEEHI S W, B #HHd o2 WHe] AMRE ¢ AeE A FXA
(measuring device) & 7FA& A4 7o 71& 71A] A9 3 FiEo] FA|Lo|t},

T 2b= A A9 =4 FX7} ©AH £be] AlgE T

probe) & 7HA&= Frxol #¥EH AL, ol 4 Hdol Ixddh,
Zolt},

& 3av FYEC BAE &3t FTE ARSStY] vtEE 9, 3 AXE Ve AAA-)D V1o ks V1A B
Ao T 9 FAYPES FHAE|T].

& 3b= b BA1E Rt A=l diste] Wold wf, = 3a¢] A=l whe] dEuEolr.
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= 3dE AYBel BAE #0042 ITE AESe] AFE W, T 2 A2 A9 yPAzel,

2y 517 A A g
golEe B W WA AEH T, ot w3 B 58 Iu L S8e] AgHch e, o)ud §olEd
94 o e ol fa AFHE Aol QAsolok @tk Fel = Ad(the inventive concept) %
8 37 wE WAL golo) 54 Auel % He] ARsNE etk WP vE ol AA W/
& okl #7714 F A §olEL b /)% Ropl w HEHES .
X

wrgel whEk AujE (7]e] &) 714 FX(100)9] NBFEE JERd. 71A ZFX(100)= 71 7HE 7
A Aeltt. 7o) #(WHSste &4, blanks)= Y& 3w 5-(10, a workpiece supply)®] gl &%
of TAlES] th)e] 7tEE= AA 7FE 7 9 (11, the panel) Hell $IXH i1, o= oE Eof #AA
(12, viewing windows)¥} A A|T=E 4 Art. (CNC) AJFX](41, (CNC) controller)& 2 714 AAX](10
0)2] 894 (the housing)olu} #2] 3+9-3 (40, a separate housing)ol &= <+ Jr}.

1A A (100) = 53] 7]o] & o]®e]d(the tooth flanks of gearwheels)e] Ag 71F(dE o] A2} 7}
S(grinding)elvt B 7}&(nilling))& 91 AAE ] U}, oA F=2 o7]d 7]o] B tix Astel] #HdA
7] wiel, FZEe o]lF9 W& Al FFE(1a first workpiece), A2 2FAE(a second workpiece)(2),
a8 A3 AAFE(3, a second workpiece)ol ] o]FoiA  FHolth. HAH(numerals)E AlZF £A(a
chronological sequence)& WAI3I7] 98] ALgEY. Al FHE(D2 AT SAANA A2 2 Z47he] 71 2]
E-(further workpiece) Aol 7Fa¥th, A2 ZAAE(2)S A2 FUYE Fo 28] A3 2AFE Aol 7). A
2 AYE@2) Al AY=(1) vE gl 73 Eojof &= Zifi obym A3 FPE(3)2 A2 FPE(2) B2
theroll 7hEEolof ah= Aol ofdE B Wi 3 A sk He S a5

Z1A #A2(100) 2] ZHEs Ao oAl Z el AE ALES = 27 2 & 2bol =AIES Qtl. E=AE o= ¥ A2k F
(a worm grinding wheel)= &(5)24 X&3slar H 7]o(spur gears)?] & <I2F(the roller grinding)<

S8 AdA" Z1A A (100)el. B HEe T3 g2 A XA (dE £, A2 #E 7o) (grinding
bevel gears)& gt 714 FXolA) -84 F Avt. FF(5)Y 32 =gho]H (the rotary drive) (£ E
tgto]lH (spindle drive))® Fx F35 69 o3 Addnt. (58 AMEste A9E(D9 49 732 & 2a
of =AIE L, TAlE E3tel], FF(5)E APE(D)d FeHoz AAH.

1A FH (1000 AgEe] TFEHES(AE Eo] EYA4)) S (clamping)dte= £33 A (clamping
means)E 7HITHE AL = 2a 9 & 2bEHYH FEE F ATt AYgEDS = 2a ¥ &

(7, the workpiece spindle)ol] =3
A= o]y Ad 7hes A% 7)o
(chucking)st7] A& &7+ E9%F A& 235
ol g o] 7] wiitedl, EHe| YERd 4 gl

100)+ = 2a % 2boll o} 7EFZQ §

1 7171 AA(100)9] 22019, dE 5o 54 AA(50)
&= oobell wE 54 AAG0)= FxE g
Fe 2k dd g Eaeta A=l 7t

ki

(50)= FTFH(B)E ol&ste AYEDY 7H 5 S4HA FEF oA ES BE AHAY 2]
AMEF2 F3(a telescoping structure) & 7FH = e AL & 2a ¥ =

5 = 2204, AFA FFRE ‘/F’—T Ha(retracted) AA AAM (51, the actual
A3 A(folded) 3] ]H Hojuth(pivoted away). = 2bolA], Al&F2A] FxE= A= AA(51)

= w4 14 (a tooth gap) o= F3 A (folded) F Bl (pivoted)Eo] Uth.

BE AAdoA, 7]A ZX(100)= 7]+=F(a reference point)o|y} 7] (13, a reference surface)S HIEH
AstA Egstal, o]+ X 2a ¥ X 2be] YERUIT. o] 7]EHoly o] 71FW(13)2 7]iE=(a reference)o] 7]

A ZAF=(100) Hel AFE 7heilEE 2% O}Zé@.(temperature—stable)O]741/} 2% Y4 (temperature-

neutral) .2 AAEI, ol &% ¥ W (temperature-related displacements) W3l HA JegFS WA
o= 71EH o) 7]%‘?4_(13)2§1?~E1 715 W< (a reference variable)?] &#E5L& 7)o AxE
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(referencing) 24 g o]z},

q
T 2a B = 2b FE), 284 2oW, FRE FA(YZH) F SHEFA FA A
e

gatel] A FAHES 2= THH U A
=

=

A FZ(rigid construction)& HFEASHA &), A FX(50)9] E5HQ FA4 840F, odE
s
1

[e]
o
Axol Zw(rigidity) S ¢8) A=E ¢ Ak, AFEEE 53 7]5(the measuring standards), <& 59,
25 THAY Agyeziy Azd 4 Qv FUIE Ee gokyger, FAH AXNGOE 2% B
(temperature-compensated) 2.2 FAstE 4 Jop(dE £9], T84 T4 2% HA(an active dynamic

temperature compensation)< Zt:).

7oy 7lwEH(13)e2 2 714 AX(100)A, A AX(G0O)w dE B9 7Iedoly 7IeH(13)S
22708F=(scanning) AlA(51)9 2]8] #FZ(referencing) &9 &7+ 7]5(a spatial reference)=> ¥ 4 A
o}, 71y 7]FH(13)9] #HHF  F(the coordinate values)e, oE Eo], FHFEH 7]5(a computer

reference) & 24 32 7)4k(subsequent computations) &<F AM&E 4= Q).

A 7 wiol, 2AYE 2% (Ty, a workpiece temperature)= %= 2a°] YeEld ZH(TDl ="5= Adr}
k. 7hEe] ¢kmnd Fo, AdA %S AYES(DEFEH FTFG)E SIS 7IA FA(100) 004
A, di&ste e = 2bell E=AHUT. APE(DS A dAEn. A9E 2% (e & 2bol
el 25(T1x)E 7Hdske 237 gh. ofgle] A& T1 > T1xe] 4 9o 28Hr}.

X 2bo] YEMH ZAHEH F4 X (50)7}F oAl AMEHET. Hojx e APE(D 5 AYE W41, at
least one characteristic workpiece variable)® =74 FX(50)E &3] dAdHI(ascertained). o= ¥ o
o w&t FPE(DY 7FE Fo 7Mesd SAF oz FdEn). o= FAdE(Do] B AYE MW DY g

(the ascertainment) &3 o}z mptlE= AL 9w},

¥ o

)

A AZHE e AHQ G o] F o AlFgATt. YA FA(100)9] A AH 2Z=(TywE, I FoAAE,
FH 2k F&HET. v AsE A FH e 200 oA 307 oo L As Al AR Alole] 2k AbolE,
A5 ESof, U 7ha Bk BT, AAE(D 25t U 7 Foll A 600 7R SUHE S al, A5
E0] o] el 93 wE M 400 AER 2% TUHE A, A2k 714 AAd % Wl o] #;E
o @3] ofefolrt.

By FAE(DL A 5o A2t 7FFE(turned parts)Sl 7141 X (100) oA 7% 7] wlEdl], 19
Y+ (the circumferential surface)(H 7]ojo Ay 5W W (cylinder lateral surface)o|tt H'® 7)o
(a bevel gear)olAd U2 FEW(truncated cone surface))S A&sA X7l SAHHYA Zevh. 4 X
(50) & o] &3t AFHE 2ste AL 2ejre, 54 AX(50)7F X SAFe] WEstes dfol =% B2
o g AIsiA FAEsitets, AME 7Hee AYE WSE ofy|skA vtk B wHd ukel, 54 A9

FW.DE oA wgFsiAE 714 ZFA(100)0A w2 JhEE ZW

olif Ao RE A oA
T 2b9] oA, AA(GLE FY(a tooth gap)E BESIY, o= S0, 1+2 Z(the gap width) =

o 34 ZE, dE 5o, FAYE(D HAUNK, the pitch circle)ol] 27¥ i 7} 7k (further
processing) S 93l 54 AdE ©HFW.D)EA F3H.

2o F7F S 7)o ke 71A ZA(100)9] #s w9t AAE = WY @AI(the method steps)oll 7Rt

sto] AS5E Zled Aok, & el mE A AA(100)= AwHE ¥ AR Vled s sds
7] Sl AAldvE HolA & Aok 71A ZAA(100)=, o3 Fol Friz, S8 AA, 29a =
gfolB (drives), Ad®d FAH FA(50)S £ wpeAsH L, 3, RZEO7E ARGEIL, o= 74
A (10004 71A A (100) 0] AZ 7k ek Alge] AAjdnt

AL B e el wAE 2guch

[ o e
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- Al AF=E(1, a first workpiece)9] 7}&2 717 X](100, the machine)ollAl T (% 2a =), 7]
Al ZFYPE(1)0] 7Fgez Qa 7tdoe] "k, Al FYE(DS Ty = T19] &0 o274 Ht},
- AHojx el Al FPEL EA AYE HEW.DE (A7 Ty = TIx2 E7]8) 719 AEHz A1 9=
(Dol =A=, A7) 714 &=2(100)¢] AA (51, the sensor)E =AS 98] ALgHtt. agsts 29 Azl
2 % 2boll ZAIEHSATE
B2 ZA (compensation determination)®] =3 E T, BA FAHLE ok st A1 2]
o] BEA AYPE WFW.DE 7|x2, 291 o= st 71E AYER) Y B AdE
Fejo] Hrh. Aol AgE HAAl dolA, «E B9, Ty = TlxollA A1 FH=(1) 114

=

= e

o] 7vA &3} wlazt "ok, A7 A, Ve AYERY B4 AYE HFEWRE AR dEedA ©
= =
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~
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»
e
il Y
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i)
oo ox ol
fo ox 9 4

Aok, v sHAE 71E AFERY B4 AYE MR E 2

2 EY SAHJG. BE AA oA, bt Ve F9ERY B4 2

o] &% (Ty, the steady-state temperature)o] =E3F 3o 7]4 X (100)4 =

A7 B4 AdE HFEW.RE 714 ZA(100)7F & AIRE Bt 2E s ol ST, wEkA 24 kg A

Bl (thermally stabilized state)th+= ZAS on|dt}. Hojx shue] B4 Fh(at least one compensation
2 A

value) > B &4 WA Z4o] Hrh. A7) AgHE AA] oA, & Eof, thad 2 43S 4T
F Atk Al APE(DS 7tEste w9, o473 Xé” FEfe] X (Ty) mIWHL AEjo]”] wWiiol, Al ZYE
(DL 7l AHERIE o g8 2718 ZHAET. 7] AWE AA oddA, & 59, 7€ AFERY
4 Ze Al APYE(D] 744 Ry} thi Avk. 7 e AYE 114 F| Aol(F, F N B4 HAYE
HE(W.R, WD B SA o ®IgaA Addrt, B4 32 714 (10004 A2 ZAAE(2)9] 7t H3l
49 4 k. vk A2 WH(a completing method)oll A, &7-(5)2] &t (the profile)S ZFFEC] ek 7]
o] ol(the tooth)e] A9 A4S HWAEFTH, B 32 A2 AYEQ)S 7Fete 5% 3767 7 =
A 7]o] o]e] A o m CFF ZA Eolvtek gt AS WAE F At

- @A AHol= st 1741 A2 A" ghol B & VxR AEHn. 7] duE A A, dE 59,

™
o
)
o,
=
S
o
=
5
(73
=
oQ
A
5
=1
5
b
T
o>
ox
=
3 o
=
o
E
ol
i,
._ﬂ

A2 (100)0A A2 APE(n = 2)9] 7heol AT, webs, AGE (Dol o
BHEAE HA 2 A2 AYPE(2)l thete] HAfo] Hrt.

A7) AA olE E 3a0A 3d7AE 7|22 st O Wzt v &=d
Al FAAE(1)EH Z=A"HY, A2 f2F(a grinding disk)E vk 2g #
o T 4 Al FAJE(D gk 7]o] ol HF 9] Fags FAHT

Sollq, 23 7]ol(a spur gear)E
Hel WA FTGB)EN AFEH

Z(x, a fixed coordinate axis)& ZFz} & 3aolA 3d7tA] FHZo| ZAHET. A7) HE =(x)S

w23
¢ WAE HeEhy] A8 mE ARgE

79 35 [RW, the rotational axis of the tool)& = 3acllA L= 3d7hA] m=wde] gw Aol A, &
TB)E Al #FFE(1)Y 7)o o] 4 ko g AAxD7AHA F79 3HAHERNDS 2 = Ag A
2 = 9rb. 2 &9 3 A 3(RA, the rotational axis of the workpiece)& =W HHu 28 o]Fn ¢
A(x = x0)ell =] YT,

Al FAFE(D] 712d 3, Al FAJE(D 2 FFHG)e AR 2dEg. 47 dAE = bl =AEL. &=
AAL oA, Al FAFE(DS o]dY A (x = x0)ll Fof dom, T3 3AFERNS T 0B &
(XD AA AA(x2)R) FXs, A1 FH =D 54 2AdE HFW. DY S0 dA Fddct. 47

_él

o

EAS d, AMAGH7E AL =) 7o) o]9] 114 ko= Xgjo] HY, 7] 7lo] ]9 1A uls}]
710} o] S5y} SFHOR o]FHT}. oFE 59, ’2}7] W&o I XA (NK, the pitch circle)ol] thalo] 4
gE 5 k. B SH2A41 AHE(DY 14 Fo] 7l HMFW.REMAN AHEHEE 7 AdERY 14 %
S RHE "HolgErte gHe}, o Hu HWEAE 43y s (A AE AT E o e vk ¢
3 AFEHZ) dA FFE.

A7) AYE AA G, odE B9, 7lE AYERY 1 F2 Al AAE()Y 4 E B ofgF Frt
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