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Released by Fabrizio.Cricenti on 2015-12-07
Bocument Status:

Geardata-Sheet [p-No: 251.1.1088.50 |z= 39
N SETRAG
External gearing Remark:
Mating gear: J. i D /39 |a J. Type: 251 Speed: SR 4Gg
i / a Customer: RSA
z 39 mpy 2250000 |oo 17°30° 0 "|Ip 29° 0 "~ O LEFT
X 0.174 d 100.329 dy 94,384 d, 107.70 0.26 d; 93.05 0.35
Gear quality; Tolerance zone Tooth thickn.sn [ 3,708 =  3.683 ]
@ Test group ace. to DIN 39610f Aug. 78 Base tangent length over 6 teeth
o = -
-g lljia'cflal composite ermr. "I:':apgent. comp. efr. finished: [ 38.458 - 38.434 ]
© [Rad. tooth to taoth Tang. tooth to tooth shaped:
g comp., err. fi comp. arr. fi* hobbed: 38.672 . 38.637
zsl'Proﬁ]e form emor Profile angle error d:
S Jrc fHo . ground: =
g 1F'3tal profile error ]J%djacent pitch err. Measurement over 2 balls DM= 3.00
Sl e - bet. ad). piteh. finished: [ 102549 . 102.464 |
£ [Cumulative pitch error Cum. circ. pitch err. shaped:
ol o shaped: 103271 - 103.153
Curnu. cire. pitch err. Radial run-out d:
1/8 extent __Fpzi8 Fr _ ground: +
IFeirarlgrge of tooth Ehl;l;n. ;Englt. alignm. err. Iusable diameter dNa 106.54 dNf 97.08
I;'.?Buth alignment err. ']I:‘gtal alignment etr. Irad. of cUrvature pdNa 24.71 Pde 11.36
Tool FERW - 329580 [m., 2.232340 |o 15.8250 ° |Bo 28.7510 °
grinding wheel Napo 3.920 paro ' 0.724 b

yes

Root diam. (soft): df = 92.97 -0.23

Premachining with comma chip (soft): fHo =

FOR PREMACHINING ONLY (HARD CONDITION}) !

jo ) 1. . . . .
£ {Final measurement dimensions {gear errors and modifications) see final check gear data !

15 um

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

Coarrection dimensions for machining in hard and scft condition in accordance with final measurement dim. !

Feedback soft - hard analysis necessary?

Ch.ind.| Ch. No.

Changes

Date Name

VBL created: CRICENTI

Date:

2015-12-07 Subst. for:
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Production Part Approval

DIMENSIONAL TEST RESULTS

Organizalion: GETRAG Part Numben, 251.1.1088.50
Supplier/Vendor Code: - GETRAG Modugno Pari Name: 1Speed Gear 4 th Clp
INSPECTION FACILITY: Design Record Change Level: 3 Index (-} 26M1/2015
) ) T oo - o T o - - o Eﬂglneering Change Documents:
NA R it
Organizatfon Measurement Results {Data)
Item Dimension/Speeification Specitcation/ Limits | <M | % | 4 2 3 4 5| gt ok "é";
1 Distanza 20,44 0,18 |[-0,080| 2062 20,36 X = 20,561 | 20,538 | 20,647 | 20,543 | 20,521 ok
2 |Distanza 22,74 0,04 004 | 22,78 22,70 X "5 22,718 | 22,704 | 22,701 | 22,715 | 22,711 ok
3 |Distanza 25,01 0,03 0,03 | 25,04 24,98 X 5 25,008 | 25009 | 25009 | 25011 | 25009 ok
4 |Distanza 29,34 0,10 0,10 | 29,44 29,24 .5 20,343 | 29,339 | 29,337 | 29,337 { 29,331 ok
5  |Diametro 42 0,025 | 0,009 | 42,025 | 42,009 X 5 42,010 | 42,014 § 42,017 | 42,010 | 42,018 _ ok
6 [Diametro 70,5 0,01 -0,tH 70,51 70,48 5 70,493 § 70,491 § 70,490 § 70,493 { 70,492 ok
7 Rz 15-3 o Q 0 0,003 0,0016 & 0,0028 | 0,0024 § 0,0027 { 0,0023 ! 0,0018 ok
8 Rz 0,0063 Q o} 0,0063 o 5 0,0027 | 0,0027 §{ 0,0028 { 0,0028 | 0,0026 ok
9 Rz3 0,003 o Q 0,003 o 5 0,0019 | 0,0017 | 0,0015 | 0,0022 | 0,0029 ok
Rmax 4 0,004 o ¢} 0,004 0 & 00021 | 0,0019 | 0,0016 | 0,0024 | 0,0033 ok
i0 Rz 00,0063 0 o 0,0063 0 5 0,0011 | Q0014 { 0,0013 | 0,0011 { 0,0012 ok
11 A o1 o 0 01 0 3 0,075 0,053 0,039 0,067 0,057 ok
12 I Aloors A 0,028 14 [} 0,028 o] X 5 0,008 0,006 0,008 0,011 0,019 ok
13 A IQ 0z l& | 0,020 o ] 0,020 0 5 0,010 0,010 0,005 0,010 0,004 ok | -
14 ||—|0.003 0,003 0 o 0,003 0 5 0,0009 | 0,0009 | 0,0006 | 0,0006 | 0,0008 ok
15 [[O]0.004 0,004 0 0 0,004 0 5 0,0013 | 0,0017 | 0,0013 | 0,0019 | 0,0016 ok
16 |//lo.007 B | 0,007 0 o | 0007 0 5 | 00052 | 0,0053 | 0,0063 | 00050 | 0,0080 ok
17 ||O]0.008 N 0,006 Q 0 0,006 0 5 0,0016 | 0,0020 | 00021 | 0,0017 | D,0020 ok
18 j—]0.004 0,004 0 0 0,004 ] 5 00015 | 0,0015 | 00012 | 00019 | O,0016 | ok
19 {l=lo1 a1 0,1 0 o | o100 ) 5 0026 § 0023 i 0,033 ; 0,036 | 0016 ok
20 A !Q 03 ]A 0,03 0 0 0,02 0 5 0,008 0,009 0,007 0,010 0,005 ok
21 A 003 0 0 0,03 0 5 0,005 0,029 0,005 0,006 0,005 ok
380° 3e0° 2° 0 3gz° 0 1 ok ok
22 2,5 min Rif. 22A 25 0 0 Q 25 1 ok ok
Controlle Cricche 2% Max 2% Max - - - - 1 ok ok
0,5 max 0,5 1] 0 0,5 Q0 1 ok ok
23 Distanza 03 0.2 -0,2 0,5 -0,1 5 0,300 0,330 0,300 0,313 0,324 ok
Angolo 45° 3 -3 48° 42° 5 44,040 | 43,080 | 43,607 | 43,314 | 42,984 ok
24 [Angolo 7.5° 0,02 0,03 | 7,53 7,47¢ X 5 7,498 7,490 7,498 7,490 7.504 ok
25 HCanformitd pulizia pezzo GN4340-2 - - - - - B ok ok ok ok ol ok
26 [Prefilo dentatura - z - - - 5 ok ok ok ok ok ok
27 |Distanza 0,7 04 04 1,1 03 5 0721 | 0635 | o711 | o701 | o706 ok
27 bis [Distanza 07 04 0.4 1.1 0,3 5 0,670 0,697 0,700 0,674 0,674 ok
28 |Distanza 1 0,5 05 1.5 05 5 0,730 0778 1..0,715 0,699 0,725 ok
28 bis |Distanza 1 05 05 1.5 05 5 0,688 0728 0,679 0,710 0,710 ok
25 Distanza 1 03 03 1,3 07 5 0,976 0,894 0,931 0,942 0,960 ok
Angole 45° 3 =3 48 42 5 _| 45010 | 44673 | 44,733 | 44,348 | 45,100 ok
30 (Rootdiameter 93,05 0 -0,35 | 93,05 92,70 5 92,978 | 92,981 | 92,978 | 92,976 | 92,977 ok
31 [Tip diameter | 107,7 4} 026 | 1077 107,44 ] 107,598 | 107,601 | 107,586 | 107,586 | 107,597 ok
32 [Distanza 16,25 D1 -0,1 16,35 16,15 5 16,27 16,28 16,27 16,28 16,27 ok
32 bis |Distanza 1,78 01 0,1 1,88 1,68 5 1,768 1,768 1,769 1,760 1,772 ok
41 Rz 4 0,004 0 Q 0,004 4 s 0,0010 | 0,0024 § 0,0013 | 0,0013 | 0,0015 ok
Rmax 6,3 0,0063 Q 0 0,0063 4] 5 0,0015 { 0,0028 | 0,0019 | 000023 | 0,0016 ok
34 |Caratteristica Y - - - - - 5 ok ok ok ok ok ok
35 |Caratteristica W - - - - “ 1 ok ok
36 [Caratteristica Z - - - - - 5 ok ok ok ok ok ok
37 |Mdk o 0 0 102,549 1 102,464 X 5 102,504 | 102,507 | 102,508 { 102,607 | 102,455 ok
38 [M1HRABDS5+25 80,5 25 0 a3 80,5 1 214 ok
39 |[M3EHT S50 HV1 05 min. 05 0 0 0 0,5 1 079 ok
40 |M2550HVI 05+04 0,5 0,4 0 0,9 0 1 078 | ok
41 M4 MV 0,3min 03 0 0 0 0,3 1 064 ok
42  |M8 HV10 300 min 300 0 0 0 300 1 412 ok
43 |MSHY1 0,4 min 04 0 0 o 0,4 1 Q71 ok
44 |Bava dentatura - - - - - 5 ok ok ok ok ok ok
45 {Coneavita® max 2 0,002 - - 0,002 - 5 ok ok ok ok ok ok
46  |Analisi Fourier - - - - - X 5 ok ok ok ok ok ok
BIGNATURE TITLE DATE
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'_. A BAWLG HEE GETRAG
REPORT 16/239 Date: 20/10/2018
Author: F.Abbaticchio
Reason for analysis: PPAP Requester: (WLQ -L. D'Elia
Motive dellindagine: Richiedente:
Part Name: * P/N:
Nome particolare: 3G4 251.1.1087.50
Materfal: GCG_BO5000 Part 2 SIN: -
atariale; .
State of part: i Customer:
Stato del particalare: Finito Clienta: B
Result: oK Distribution  |WLQ - L. D'Elia
Risultato; list: WLQ - S. Picerno
Lista df
distribuzions;

Notes: -
Note:

Drawing (Disegno}

\

i

M

prafio del dente

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

Cleanliness Analysis (Analisi della Pulizia)

metallurgiche.

. Flushing cabinat
Sampler G. Farrara Spray equipment Hydac GTU-1230-M-Z-R
Sampling point g&;wmu washing machine  {qroy method QRS WLG2 034

Sampling date & time

19M10/2016 - 11:30

Membrane material

cellulose nitrate

Wetted surface [cm2]

374.23

Pore size [um]

5.0

Gravimetric evaluation
[mg/1¢08cm?]

2,4

Max allowable residual dirt
[mai0ttem?]

2,5

decord Owner: F. Guerra
Jept.: BAWLQ2
16_239

Date Issued: 21/10/2018
Date Revised: 21/10/2016
1/3

GIS1 ltem Number: 999,99
G152 Classification: Proprietary
Retention Period: 3



ABORATORY REPOR NEE GETRAG

REPORT 16/239 Date: 20/10/2016
Author: F.Abbaticchio

Surface Hardness Verification (Verifica Durezza Superiiciale)

Seale Position Values [mm] Range Component
HRC M1 61,3 ' - Gear
HRA M1 814 80.5+25 Gear

CHD Verification (Verifica CHD)

Scale Sample # |Position Measured Range
Valug
CHD 550 HV1 3243/16 M2 {gear tooth flank} 0,78 0.5+ 0,40 mm
CHD 550 HV1 3243/18 M3 {clutch ring tooth flank) 0,79 min. 0.5 mm
CHD 550 HV1 324316 M4 (bore) 0,64 min, 0,3 mm
GHB 550 HV1 3243/16 M5 (cone) 0,71 min. 0.4 mm
Core hardness HV10 3243116 M6 (gear tooth core) 412 =300
Core hardness HV10 3243116 M6 {elutch ring) 407 =300
CHD secondo DIN 50190 Limite di durezza = S550HV 1
BOD . y T T . T
200 + - FTtT f gy sttt e T I T S S p
= g0 .- -
s
E so0 f ]
=1
400 -
] ] |
ang } T } } +— ¢ '
0.0 0,2 04 0.6 0.8 1,0 1,2 14
Diztanza dal bordo {mm)

Picture 2: profili di durezza,

Analysis at Metallographic Microscope (Analisi al Microscopio Metallografico)

Sample # 3243/16
Giear - Tooth flank surface structure:  [Martensite e austenite residua {5 - 10%)

Gear - Tooth base core structure: martensite, bainite

Picture 3: Microstruttura sul fianco dente {a sinistra) ed a cuore sulla base dente {a destra).

3ecord Owner: F. Guerra Data lssued: 21/10/2016 GIS1 ltem Number: 999,99
Jept.: BAWLO2 Date Revised: 21/10/2016 GIS2 Classification: Proprietary
16_239 2/3 Retention Period: 3
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REPORT 16/239

HEE GETRAG

Date: 20/10/2018
Author: F.Abbaticchio

Analysis at Stereomicroscope (Analisi allo Stereomicroscopio)

Radial Offset fmm] Peneatration [mm] . Excess weld metal am]
Sampleit :
Q- 180° 0° 180° 0° 180°
3246016 0,020 0,080 3,18 3,21 0,280 0,260
max 0,1 min 2.5 max 0,5

3ecord Owner: F. Guerra
Jept.: BAWLG2
16_239

HE ki e Ewtat @ 0 28 krm

Picture 4: Sezionl del giunto saldato a 180°.

Date Issued: 21/10/2016

Date Revised: 21/10/2016

3/3

G191 Item Number: 999,99
GIs2 Classification: Propriatary
Retention Period: 3
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Zahnprofil .
o Tooth Frofile L3
a%w..- ° E.____wm.m_m_wmnw_w:\
M'ﬁ. - nol fo sLale.
EH
- ¢Mw Uebergang der geschliffenen in B
die vorverzahnfe Fussausrun- ol - |7 j0.02[A % vorbearbeitei, Fertipmass A (...)
dungskurve kerbfrei verlaufend. al | H siehe 251.1.1087.50
Transition of ground fo premachined H o4 = PREMACHINED, FINISHED DIMENSION & (...)
fitlet curve withouf sfep or nolch. o @ _ SEE 251.1.1087.50
9 © o . A,
1£0.3x4657 43 o
Kanten an |anfversahnungsn o« Tooth chamfers E
unmassstaehlich ~ asf to scale Naehere Angaben zur Verzahnung
siehe Verzahnungsblat? gleicher Nummer
FURTHER GEAR DATA SEE
k | () — - DATA SHEET SAME NUMBER
@ - /Rz 63 H/\ V |
@ VERZAHNUNG OPT]ONAL ENTGRATET NACH G_508101 / CHAMFERING OPTIONAL ON GEAR ACC. TO G_908101 B "
FORM SD - Groesse siehe @/ FORM SD ~ Size SEE@® boaf |
|1
wahlweise ,O\>Smmz>._._<m 1_\| & ..W\~L D N.O
B Aussenverzahnung / EXTERNAL GEAR ,O\>5mzz>j<m T B
Zahnwelle/ SPLINE DATA EXTERNAL e
Berugsdurchmesser / PEFEREMCE DIAMETIR d 0 |PTC | b | % [omssmieziW: 2405 war/WAS N.25205 20150530
. 5203 T anteon0s
Hotl # NORMAL MOOWLE m, 2.250 20 a | &x 074 o
Zachnezahl / KURBER OF TEETH 2 w@ g mn@ == ~= 2015M26
TN mww B () Bt Rt |t e o SR EEL s | B
|| Sehraegungsw Fi K I O N S t—1
H,»Hé\ HIAD OF HELIX LEFT. Links w_ﬂ:wn_.m:.mn:mm Mass \Lap_.mnm__wn fuer mmmﬁ?oﬁ_mﬁ_.om. fllgcelalterarcen fer “ﬁﬁ.m.,ﬁﬁw.___mﬂmmmmwﬂﬂmﬂmﬁmmgﬂﬁmfmhﬁﬂﬂhm ﬁﬁﬁhmmmmwm,mﬁaﬁ_ﬁw SHOI.
sprafil # ASIC RACK Fertigungsmass ist mittets Chargenvertauf zu definieren. Fors ud Lage 150 2760 - il (Aetratsind oo i s e i e R0 (RITHAETICAL HERH VAKE)
e e il 0.392 . THEDRETICAL DIMENSION / PROPOSAL FOR PRODUCTION. TRESSUIT AT " 1 e ot e | T a_ammmw_mwmﬁmg e |
Qualilaet # GEAR TOOTH QUALITY  (DIN3969 7 v FENAL DIMENSION TO BE DEFINED BY PRODUCTION TRIAL RUN. LR G LISINS, RN 40 Hiikt TS 60 B 4005 15033315
- - v erksiosi £
o e L , A A8 R ™ G 050000220005 (MMM GETRAG)
i oo’ e SIele e | e e A
- chalfrad 4.Gg. vst, 251.1.1087. 2 | I 3503 ] D580 kg ] e
M___hnuﬂ m.s ”Jqunﬁuﬁ_ﬁm % ”“ WMMW HEAT ._._ump._._c_mzq SEE S 7T AT TN, ad | Farmat
Ressugdogh 7 Bt U Ty 3.00 SPEED GEAR 4TH. CPL. 251.1.1087.50 mn_._mﬁmwﬁh;mmzm 751
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