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Geardata-Sheet  |p-No: 251.1.1080.50 [z= 71
MAN GETRAG
External gearing Remark:
Mating gear: A i 0/71]a Ao |Type: 251 Speed: Ring gear
i / a Customer: RSA
Z 71 mp 2680000 |« 20° 0 "0 |p 24° 0 " 0 7 RIGHT
X -0.168 d 208.287 dy 193.496 d, 216.20 0.6 d; 200.15 030
Gear quality; Tolerance zone Tooththickn.sn [ 3.803 <+ 3778 |
8 Test group acc. to DIN 39610f Aug. 78 Base tangent length over 10 testh
§ Eiafial compuosite err. 'llz"?pgent. comp. err. finished: [ 78.226 - 78.202 ]
O IRad. tooth to tooth Tang. tooth to tooth shaped:
f_% comp. er. fi” comp. er. fi’ hobbed: 78.438 . 78.403
Profile: f Profil I
_E ﬁ;o ile form error f|-:;l e angle error ground: -
Lot profle srror 3 Jocentpich er Measurement over 2 balls DM= 4.00
_C‘:lﬁl::;;ma[ pitch error ziff‘ bet. adj. pitch. finished: [ 211.233 + 211.162 ]
i fCumulafive pitch error Cum. circ. pitch em. shaped:
2 Fp Fpk hobbed: 211.866 - 211.761
Cumu. circ. pitch err. Radial run-out .
1/8 extent  Fpz/8 fr ground: +
Er?g?e of tooth lh';‘;"' Longit. alignm. err. usable diameter dNa 215.06 dNf 204.21
;j;*“ alignment err. ;g‘a' slgnment err rad. of curvature pdNa~ 46.93  pdNf  32.64
Tool FRW - Myo 2.680000 |0, 19.8580 ° |Bg 24,0000 °
grinding wheel Napg 3.200 Pare 0.800 b

no

Root diam. (soft): df = 200.10 -0.20

yes

Premachining with comma chip (soft): fHo =

FOR PREMACHINING ONLY {HARD CONDITION} !
Final measurement dimensions (gear errors and modifications) see final check gear data !

Correction dimensions for machining in hard and soft condition in accordance with final measurement dim. !

B

>

15 um

Measurement according to the tool data, fHo ca. 0 um

Feedback soft - hard analysis necessary?

Ch.ind. | Ch. No. Changes

Date Name

VBL created: CRICENT! Daie:
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Vorbearbeitungsdaten siehe Verzahnungsblatt Vorbearbeitung gleicher Nr,
For pre-machining dimensions, see gear data sheet same number

Whkz-Profil siehe Werkzeugdatenblatt Nr.
For Tooth profile, see tool data shesat number

251.1.1080.50

aullenverzahnt .__.m_mam.awms dor <m_.umm.~__.__!_._,mm.,ﬁ_u_z_.wmm‘_ o __ﬁp_ﬂm {4978} g lioke Flanke . Pofl rechte Flanke .
gillti m_.:. Werte.am .:Nmin.waﬁ s l=ft flank Profile right flank
g (DIN 39 Kopf | 47.72 £.030+0.008 0.014+0,008 4772
axternal P . o -
/i n:mH Tip |47.32 \ /.1. 47.32
Nmm_amNmE z 71 ___:xm FL ﬂoznm Fl. 41.90 i rachte Flanke / right flank i 41.90
MNumber of testh left flank  Jright flank 40.66 Tinke Flanke { left flank: 40,66
Modul m Profi-Formabweichung Elngriffstellungs-Abweich, f Linears Auswertung/
Normal module ' 2.680000 Profile form error o 0.005 zo_.m_uﬂm_ pitch M_._dﬂ N A _uq_.o___u_,_mqﬂ“_wﬂ“ﬂww_q__ﬂ !
|Eingrifiswinke! O 20° 0" O" Profil-Gesamtabweichung Fy Teilungs-Einzelabweichung f, 0.011 Profile not concave
Normal pressure angle | Total profile arror Adjacent pitch error . 32,7877 —  32.78
Schrigungswinkel B e 1 qu |ProfiiWinkelabweichung fye | - 0.017 | - 0.011 |Tellungssprung fu Ful @ -
Helix angle 24° 0 0 Profile angle error + 0.009 | £0.009 |Ditf, bet, adjacent pitches 0.014 Ract | fre = - 0.017 + 0.005 average valuestfore assembling  fue = - 0.011 £ 0.005
Steigungsrichiung RECHTS Flankenl.-Winkelabwaeich. fip 0.005 0.000 [Tellungs-Summenabweich. Fye
Hand of helix Tooth alignment errar + 0.008 | + 0.008 |Cumulative circ. pitch arror * Schraibbeginn G = 202.53 = 30.08
Profiverschiebungsfakior  x Flankenl.-Gesamtabwelch. Fp Rundlaufabwelchung F, * Start of checking 99.0.30 = S
Addendum modification coefi, -0.168 Total alignment emor Radial run-out 0.032
Telkreisdurch 5 Fraronl . —- FPTTYT o B linke Flanke o+ Flankenlinie rechte Flanke ¥
_um”u_.__.m_mw__”_mﬂwm_.ammmmq 208.287 rcﬂﬁm”hﬁmwmﬂmmwzﬂwﬁ» m:. ’ 0.005 mmaMm_ no,,mn”M““: _M”_mhw_”_ :.w:dq ) T etk Toolh kace 7 raht Tork
Kopfkrelsdurchmesser d Teilungs-Gesamtabwaich, F, unten
Qutside diameter " |216.20°% Cumulative pitch error ’ 0.045 down
Kopfnutzkreisd. theo. max. g |04 7 Einf-Walzabweichung  Fy Zweifl-Walzabweichung  Fr |5 035 Crowning:
Tip diam, usable thea. . i i i : 0008 . 0
p Tangential composite efror |Radial composite error 0.002 {0.8%b)
“.o_&_u_cﬂxﬂmmmn. thec, min, dy, 215.40 Einflanken-Wélzsprung f; Nsmma.lém_ﬂau_d:m fr 0.016 Lead Twist I.Fi. -0.008 & 0.008
ip diam. usable theo. Tang. {ooth to tooth comp. err. Radial tooth to tooth comp. emr. Lead Twist r.Fl, -0,008 * 0.008 f
_u:mx_.m.mmn_cassmmmmq d; 200.15 030 xmnvnw.;m m.S ?__max_.a.m dy b 30.30 gmn,.xamm Kriimmungsradius pgy 37.31 (Lead Twist =y 4, minus fiyy o —
Root diameter .30 [Facewidth in meas. diam. Radius of curvature meas. diam. fra_Tip 8t Pena 47:02, Trg_poor Bt Pary 32,78
Fullnutzkreisdurchmesser dy; 204.30 #Flanken-und Profilfarmabweichung ¥z und ffb susg oben @
Root diameter usable . ot TOP u_ﬂuhm_uﬂmﬁhﬂ_ﬂnﬂhwww e b eveluated uang up | Tup=+0.005 £ 0.004 average valuZS before assembling fiyg = 0.000 +0.004
Grundkreisradius Ty 0B6.748 A — Fourler. Evaluation untill 30th arder - ”
Base circle radius - #b monn.__._. * tfod (2wischen dNF und dem Schreibbeginn ds) max fod2, jedoch 0,003 zulasslg
Grundkreisdurchmesser dy 193.496 R =7 * ffof {between dNf and start of checking ds) max ffof2, 0.003 allowable.
Base diameter - fla  nb=% v
Nommalzahndicke p— = ” mw Profil- und Flankenlinienmessung nach G_808006 und VDIVDE 2612
Normal tooth thickness " {3.803 Saggd st Teilungs-Einzelabweichung fp o et rait Fourier. Flankenlinignprifbereich L = 0.8*b hochgerechnet auf 1.0%h
™ Auswertung bls 28, Opdnun - ’ Begriffe fiir Stimrader nach DIN 868, 3960, 3988
- - L g sdnung
Normalzahndicke min, S, m ﬂﬂm left fi. = drive ## Adjacent pitch error evaluated using Founer Eval
Narmal tooth thickness ) . untill 20th arder
MeRzdhnezahl K 10 mc:n.w Profile and helix checking according to G_808006 and VLH/AVDE 2612
Number of teeth d - Tooth trace testing area L = 0.6'b calcutated to 1.0*b
N::._ mq.o conspamne L 1 == Terms of the tooth system according to DIN {German Industrial Standards) No. 868, 3860, 3998
ahnweite max. Wy f
Base tangant ienglh 78.226 df ist shot peened, must not be ground
Zahnweite min. Wy Bezugsprofil-Schleifscheibe Verteller:
Base tangent length 78.202 Grinding fool data
|MeBkugeldurchmesser Dy 4.0000 Schieifschelbenkopththe hpeps=  3.300 Schutzvarmerk nach ISO 16016 beachten
Ball diameter * Grinding wheel tip height Pratection par ISC 16016
Diam. ZweikugélmaRk max. M, Schileifscheibenkopfradi = 1.100
_memca_.:m:nmo. balls * |211.233 mm_._mm_:m%,eﬂmwwﬁ_.wwm_ﬂn_“m Pares a 2 |cousss? |See CO 20vests |Gricent NER BETRAR
o Zweikuosl - . Buch.| Anz. |And.Nr. Datum| Name GETRAS Getriebe- und Zahnradfabrlk
am. Zweikegelimal  min. Mg 211.162 Schieifdurchmesser= 202,63 g39 =30.08 - R Hermann Hagenmeyer GmbH & Cie KG
Measurement o. balls ) grinding diameter ‘. Ereatz fdr Remaric
Verdrehflankenspiel theo. 0.107 Abbldungen sind unmafstiblish,
Circumferential backlash 0.041 Dlagrams nat fo scale. cmmmmﬂmﬁmww 251
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REPORT 16/238 Date: 18/10/2016
Author: Padolecchia Rafiacle

Reason for analysis:  |PPAP Requester; |WLQ5 - B'Elia Luca
Motivo dellindagine: Richiedente:
Part Name: RING GEAR PIN: 251.1.1080.50
Nome particolare:
Material: S/N: -
pra GCG_805000_Part 2 )
State of part: e Customer: |-
Stato del particolare: Finished Clianta:
Result: OK Distribution |WLQ5 - D'Elia Luca
Risuttato: list: WLQ - S. Picemo

Lista df

distribuziona:
Notes: Carica 49670 - forno #6
Note: Colata: A

profile del dente
It Jn eeatdl

Picture 1: estratto del disegno del particolare, posizione dei punti di misura per le caratteristiche
metallurgiche.

"

Cleanliness Analysis (Analisi della Pulizia}

n [Flushing cabinet
Sampler G. Ferrara Spray equipment Hydac gTU-1230-M-Z-R
Sampling point Or= 10160 wasning machine g pray method QPS WLQ2_034

Sampling date & time 18/10/2016 - 10:00 Membrane material cellulose nitrate

Wetted surface [cm2] 1037,13 Pore size [um] 50
Gravimetric evaluation 200 Max allowable residual dirt 5
[mg/1000cm?) ! [mgH 600cm?] !

Date Issued: 09M11/2016
Date Revised: 09/11/2016
1/2

G181 tem Number: 999.99
GIS2 Classification: Proprietary
Retention Period: 3

Record Owner: F, Guerra
Jept.: BAWLG2
16_238_PPAP_RG
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REPORT 16/238 Date: 18H0/2016
— Author: Padolecchia Raffaele
Surface Hardness Verification (Verifica Durezza Superficiale)
Scale Position Values [mm] Range Component
HRC M1 62,1 - Gear
HRA M1 82,6 805 +25 Gear
CHD and Core Hardness Verification (Verifica CHD e Durezza a Cuore)
Scale Sample Position Measured Value Range
- CHD 550 HV1 3219/18 M2 0,78 0.5+ 0.4 mm
HV10 3219/16 M3 384 min 300 HVi0
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Picture 1: hardness curves,

Analysls at Metallographic Microscope (Analisi al Microscopio Melallografico)

Sample # 3219/15
Gear - Tooth flank surface structure:  |Martensite + <5% retained austenite (OK)
Gear - Tooth base core structure: Martensite + bainite (OK)

Picture 2: Gear - Surface microstructure at tooth flank (left} and at tooth root {right)

3ecord Owner: F, Guerra Date Issued: 09/11/2016
Jept.: BAWLQ2 Date Revised: 09/11/2016
16_238_PPAP_RG 2/2

GIS1 [tem Number: 999.99
G152 Classification: Proprietary

Retenticn Feriod: 3



