§

Part Submission Warrant @

I\ EEE GETRAG

Part Name:
Shown on Drawing No.:

Output Shaft 1
251.6.1239.35

Cust. Part No.: 251.6.1239.35
Org. Part No.:  251.6.1239.35

Engineering Change Level: 3 Index "f" (CO08074_CP2) Dated: 26/09/2017
Additional Engineering Changes: na Dated: na
Safety and/or Government Regulation:  [7] Yes No Purchase Order No.: Weight (kg): 1.831

Checking Aid No.: na Checking Aid Engineering Change Level: na Dated: na

ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Getrag S.p.A. Bari assembly line (GPS4)

Qrganization Name & Supplier / Supplier Code

Customer Name / Division

Via dei Ciclamini, 4 na

Street Address Buyer / Buyer Code
Modugno (Ba) Puglia 70026 Italy DCT300

City Region Postal Code Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported? [ Yes [ No n/a
Submitted by IMDS or other customer format:

(IMDS=International Material Data System)

Are polymeric parts identified with appropriate ISO marking codes? [ Yes [ No n/a

REASON FOR SUBMISSION (Check at least one)

Initial Submission

[C) Engineering Change(s)

[ Tooling: Transfer, Replacement, Refurbishment, or additional
[0 Correction of Discrepancy

[0 Tooling Inactive > than 1 year

[ change to Optional Construction or Material

[CJ Supplier or Material Source Change

[C] Change in Part Processing

[7] Parts Produced at Other or Additional Location

0 Other - please specify below (e.g. additional specific customer requirement or

e.g. change of EP parts
REQUESTED SUBMISSION LEVEL (Check one)

[ Level 1 - Warrant only {(and for designated appearance items, an Appearrance Approval Report) submitted to customer.
[] Level 2 - Warrant with product samples and limited supporting data submitted to customer.

Level 3 - Warrant with product samples and complete supporting data submitted to customer.

[0 Level 4 - Warrant and other requirements as defined by customer.

[C] Level 5 - Warrant with product samples and complete supporting data reviewed at organization's manufacturing location.

SUBMISSION RESULTS

The results for: dimensional measurements statistical process package

material and functional tests [ appearance criteria
These results meet all drawing and specification requirements: Yes C No (If "NO" - Explanation Required)

Mold / Cavity / Production Process na

DECLARATION

| hereby affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all Production Part
Approval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the productionrate of 163 / 8  hours.
| also certify that documented evidence of such compliance is on file and available for review. | have noted any deviations from the declaration below.

EXPLANATION / COMMENTS: - First PPAP Submission (only differences from variant 251.6.1076.35).
- Identification grooves according with change C006077

Is each Customer Tool properly tagged and numbered? Ol Yes [ No n/a
./—.-’
Organization Authorized Signature: — @ e ——— Date: 18/05/2018
Print Name: Tursi Daric Maria Phone No.: +39 0805858360 Fax No.
Title: 7DCT300 Launch Manager E-Mail: dario fursi@magna.com

FOR CUSTOMER USE ONLY (If applicable))

élxpproved

Part Warrant Disposition: [ Rejected O other
=t 5. 14
Customer Signature: fK_ BAM S Date: 1 g) U 3. /
vt
Print Name: - SPE 2Aacy BN O Customer Tracking No.:
G_00_05_F_0067
Valid from: 2017-08-30 Security Class: proprietary Page: 1/1

Final Storage: ME dpt.

Reference: G_00_05_P_0013 Retention: MNQTO01/ Active + 15 years
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Record Owner: Pietanza D.
Dept.: WLP
Process_Flow_Gearset_32C_DCT300_PSW_20180413.xlsx

MAMVAGNA HEE GETRAG

0S1_7DCT300_Gearset_32C

GIS1 Item Number: N/A
GIS2 Classification: NfA
Retention Start Date (Year): N/A
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Q Capacita strumenti di misura Pf?i?a
0-D A §
Data/ora  19/05/2018 | Nome oper. maric.bozza Reparto/Area/Prod.  WLQ Postodiprova  Levigatura OS1
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Master OS1 Desc. Car.  oMdk OS1 219
N<¢ calibro MAR 402080 048 N® master MVZ 400666 002 Ne Caratt. 2516123835
A
Ris. calibro 0,0001 Valore reale mast. 61,87 Val. Nom. 61,8975 LSS 61,9280 =0,0305
Caus. Pr. Cg CgK Unitd di misura ~ mm Unita di m mm LSl 61,8670 2-0.{)305
Nota
S T e e e T Xew# 0,1-T
= 61,874
£ 1 <
> 61,872 — e e R R RS 8 S e s S e e — - — - {Xq+3sq
E — ) o G % - $.¢ 1 el 7\.‘_‘ o e 7,, - i";,, . .
561,B7o—g4_u~:fJL«AH‘-KﬁVj-*HLi”f”f”f”f”fﬂi 77777777 = 9 %m
O 4 - — = — - = — = == = = = el
~x 61,868
= 4
=
© 61,866 —
o s s S R O A Xm—0,1-T
T T T T L T T T L T T T T l T T i T T T |
0 & 10 15 20 25
N°Valore —
i %i i Xi i Xi i Xi i Xi
1 61,8700 6 61,8697 11 61,8704 16 61,8709 21 61,8708
2 61,8701 7 61,8695 12 61,8708 17 £1,8710 22 61,8710
3 61,8703 8 61,8698 13 61,8708 18 61,8708 23 61,8709
4 61,8699 9 61,8700 14 61,8708 19 61,8716 24 61,8707
5 61,8700 10 61,8702 15 61,8711 20 61,8705 25 61,8705
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 61,876100 Xmaxg = 61,8716 §g+359 = 61,872035
Xm = 61,870000 Xming = 61,8685 Xg = 51,870484
Xm-0,1-T = 61,863300 Rg = 0,0021 Xg-3sg = 61,868933
02T = 0,012200 Niot 5 25 65g = 0,003102
T = 0,0610 Sg = 0,000517
Unita di misura = mm 1Bi| = 0,00048400
Neft = 25
Tesl per Bias ; ; ST
: Risultati del test : significativo {a £0,1% )
Bias = 0,79%
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 0,16% .l E[> | T min (%RE) = 0,00200
2T v
Cq = o = 4245590<7,56 T min(Cg) = 0.0138
4'59
01T -|Xq -
Cgk = % = 389<543<6,97 T min (e = 0.0186
‘Sg

Sistema di misura capace (%RE,min,Cg,Cgk)

[ GETRAG MSA 2017: Capability of measuring system (Type-1 Study)

Data

19/05/2018

11 /161202 GC_1_me_noEV.def

Firma

GETRAG S.p.A.

MAR

Dipartimento

402090 049_081 Z19 .1239_32C DCT
300 Hard CG.DFQ



Q Capacita strumenti di misura Pf?i:‘a
0-D A §°
Data/ora  19/05/2018 | Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Dentatura OS1
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Master OS1 Desc. Car. oMdk OS1 219
N¢ calibro MAR 402090 046 N®master MVZ 400666 001 Ne Caratt. 2516123935_32C
A
Ris. calibro 0,0001 Valore reale mast. 61,87 Val. Nom. 62,1200 LSS 62,1350 =0,0150
Caus. Pr. Cg CgK Unita di misura  mm Unita di r mm LSl 62,1050 ;-0,0150
Nota
; BIBT3 T — = — = — e s s e e e e e e e s e m = — = Xm+ 0,1-T
E-51‘87gé = s = e e Sl B aih ity = B Xq+3sg
E 3
> 61,8713
N
& B1870 31— -
< 51,860
= 81,560 i s 2 e i e e e i i 8 S, i . %g-3s
2 3 a~vSg
® 51,868 o
I g S S g .l W Xm—0,1-T
T T : T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25
N° Valore —
i Xi i Xi i Xi i Xj i Xi
1 61,8700 6 61,8697 11 61,8704 16 61,8711 21 61,8711
2 61,8698 7% 61,8695 12 61,8708 17 61,8710 22 61,8708
3 61,8697 8 61,8698 13 61,8708 18 61,8708 23 61,8709
4 61,8699 9 61,8700 14 61,8708 19 61,8716 24 61,8707
5 61,8700 10 61,8702 15 61,8711 20 61,8705 25 61,8705
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 61,873000 Xmaxg s 61,8716 Xg+3sg = 61,872150
Xm = 61,870000 Xming & 61,8695 Xg = 61,870460
Xm-0,1-T = 61,867000 Rg = 0,0021 Xg-35q = 61,868770
0.2 T = 0,006000 Niot = 25 6sg = 0,003381
T = 0,0300 Sg = 0,000563
Unita di misura S mm |Bil = 0,00046000
Neii = 25
Test per Bias
- P Risultati del test : significativo {a £0,1% )
Bias = 1,53%
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 0,33% f g | T min (%RE ) = 0,00200
0,2:T e ek
=— = < < 3,41 I L T mi = 0,0150
Cgq e 1912866 =<3, 0 11,33 min (Cq )
0,1:T-|%g = Xm | F;:h""_’["‘_'ll e |
Cogp=——————— = 1,60=<225<290 ) T — T mi = 0,0196
ah 2.5 ’ 0 11,33 e
Sistema di misura capace (%RE,min,Cq,Cqk)
71 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)

Data

19/05/2018

111161202 GC_1_me_noEV.def

Firma

GETRAG S.p.A.

Dipartimento

MAR 402090 046_0S1 Z19 .1239_32C DCT

300 Soft CG.DFQ
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Dimension/Specification

Teeth Profile & Lead, Pitch
[MdK

df

da

Fr

GETRAG
GETRAG Modugno

Production Part Approval
DIMENSION_AL TEST RESULTS

Specification / Limits ‘ Classif. ‘

oK
61.928
46.950
62.700

40

NOK
61.867
46.600
62.500

0

<M>

<M>

Part Number:

251.1.1239.35

Part Name: Qutput Shaft 1
|Design Record Change Level: 3 Index “f"

\
|Engineering Change Documents: C008074_CP2 - 26/09/2017

Organization Measurement Results (Data)

1| 2 3 | 4 | s
oK | OK OK | OK | OK
61.903 | 61.905 61910 ' 61900 = 61.895
| 46.908 | 46922 46.939  46.921 = 46914 .
| 62630 | 62635 62577 | 62648  62.578
397 | 37 | 134 | 302 | 225 |
.
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| ; |
| ! |
| [

l. Vicenti D. ME

. controllo \ Ok Not

 distruttivo |
i i

OK

| OK
| OK
OK

OK

| |

| |
|

| |

|

| |

i

I

.

B -

. | pcal
i i
i |
| |
! [
\ |
' [
|
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18/05/2018




tacea non necessar

Ividzione car

DocunL.archiviato elettronicamente.Arch

GCG 808006

Copyright (c) Klingelnberg GmbH

KLINGELNBERG

Ruota cilindrica Evolvente/Elica

|Nr. prog.: STI0416b04 0 P26 601265 Controllore: Turno c Data: 21.04.2018 23:00
Denominazione: OuEput Shaft 1 Numero denti z 19 Largh.fasc.dent. b 33.98mm
Numerc disegno.: D51.6.1239.35-1IF Modulo m 2 . 6mm| tratto evolv, La 7.5]/'&4.65Wﬂ
Commessa/serie nr.: Al Angolo pressione 20°00'00" | Tratto elica L8 27 .18mm
Masch.Nr,: MOO1 Spindel: FOrmne&mEiolelica -23°21700"|1nizio elab. M1 3.51mm
Untersuchungszweck: Laufende Messung ;ta Base db 50.0195mm| palpatore o (#2) 1mm
Werkzeug: Charge: L.ng Base -21051'59" Fat.scor.pr. x Fi=l
3 : .
TIRO sin. 4%  EVOLVENTE des. }‘ZD[
2 L= 64.%
Testa . 18.18—
| 20 i a
L “m
Vas00:1 | _ x
o =1 10.12—
VE3.9:1
h 4 Is al
2.56
— 3.51—
mm
>~ 1 -
Piede m— 1.42—
15 10 6 1ls 1lc 1b Dente b 1lc 1s 6 10 15
Tolerance | Medio Val.misur [um] Qual| Tolerance Val.misur [um] Medio | Qual
fHam 6] 0.8 Var a 19.8 6 Var a 22.4 =210
fHa £12| o0.8/11.0[-7.3[-8.8] 5.0/ 8.1]12.1 +12| 8.2/, 9.5 12.5 -8.1F12.9] 3.6] -2.0
Fa 5.2| 6.0/ 4.8 5.4 4.4 4.5 7.4 8.2 9.7'12.5 8.7/ 13.4 6.6 9.6
ffa 4 2.1 1.9 1.8 2.2 3.1 2.2/ 4.9 4 1.1 2.2 1.3 2.8 2.0 2.4 1.2
ca 1/5 3.8/ 4.0 3.7 4.0/ 4.9 5.4 4.6
Ca -24/-1320.5-19.81-18.9-21.0-22.1-22.3-22.5
ffaf 3 0.5 0.8/ 0.0 @.0 @00 2.4 9.9 3 0.2 1.0/ 1.8 0.7 0.8 0.9 0.8
P/T-@ [mm] 46.908 [46.6/46.95] 62.630 [62.5/62.7]
® sin. ELICA VDI des ©)
Sotto
20
4L -
um
Va500:1 |
Vb2:1
5 I A
mm
6
Sopra
N:Z 15 10 6 1t le 1p & Dente 1p 1c 1€ 6 10 15
fHEm 20+6| 19.0 FV &.%¥ar f 22 .2 6 FV 4 .Yar f3 30.2 852
fHR 20+13| 19.0[ 7.6/ 29.7 29.8/ 12.6/ 8.7 6.5 +13F11.8-10.6| -7.5 9.9 19.6] 1.9 5.2
FR 9.3[10.4/| 9.0/ 8.6 5.4/ 9.0/ 11.5 9.5 8.5 6.0 8.2 16.4/ 4.2 9.3
f£63 4 1.1 1.4/ 0.9 1.0/ 0.8 1.1 0.7 4 1.0f 1.0 0.8 0.7 0.6 0.9 0.8
cB 2/6| 2.9 2.3 2.4/ 3.4/ 3.3] 3.5 3.9 2/6 4.6 4.2 3.5} 3.7‘ 4.4| 5.4| 4.4




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601265 Controllore: TUYNO C Data: 21.04.2018 23:00
Denominazione: Output Shaft 1 Numerc denti z 19 Angolo pressione 2000’ 00"
Numero disegno.: D51.6.1239.35-IF Modulo m 2.6mm Angole elica -23°21'00"
Commessa/serie nr.: 2 Untersuchungszweck: Laufende Mes sung
Masch.Nr.: MOO1 Spindel: FOYrmn@sikzedg: Charge:
f?ﬁ;r Errori singoli di diwvisiome f£p fianco sinistro
+
e e M L WP e P :
—F— — ==
I | I o]
20um
- .500sL
Errore somma di divisione Fp fianco sinistro
+
—L—_‘-—_‘—,—i
I20ym
500:1
Errori singoli di divisione f£fp fianco destro
+
e B
20pum
= a0 el
Errore somma di divisione Fp fianco destro
+

e ———

Copyright (c) Klingelnberg GmbE

500:1
Corsa per misura divis.:53.959 z=21lmm fianco sinistro / TIRO fianco destro
ll Val.misur Qual. Val. amm Qual. ‘ Vval.misur Qual. Val. amm Qual,
Gr. err. singoli divisione £fp max l 7.6 14.0 | 8.2 14.68
Gr. salte di passo fu max 3.0 18.0 3.2 18.0
Scarto di divisione Rp i 16.2
Err. globale di divisione Fp 45.1 50.0 48.9 50.0
Err. cordale di divisione Fpz/8 [ 14.4 J 15 5
Centricitd Fr (@-sfera =4.5mm) () 39.9um
+
{2 Opum |_1—
500:1
Err. di concentricité Fr 39.7 40.0
Variaz. spessore dente Rs

tacea non necessaria

Iviazione car
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601265 Controllore: Turno ¢ Data: 21.04.2018 22:55
Denominazione: OQutput Shaft 1 Numero denti z 19 Largh,fasc.dent. b 33.98mm
Numero disegno.: D51.6.1239.35-1IF Modulo m 2 .6mm| Tratto evolv. La 7.61/14.68mm
Commessa/serie nr.: 2 Angolo pressiomne 20°00’ 00" | Tratto elica LR 27.18mm
Masch.Nz. ; MOO1 spindel: FOormn&giclelica =239°921700" | 1Inizio elab. Ml 3.51mm
Untersuchungazweck: Laufende Messung @ Base db 50.0195mm Palpatore @ (#2) 1lmm
Werkzeug: Charge: Ang. Base =21 5] LH9N Fat.scor.pr. x B
TIRO sin. EVOLVENTE des. HC[Q: ér( S04
Testa ~ 18. 18.19—
20 I b7
4
um
= — 12.44 —
Vas500:1 i
s 00 24
o o =l 1¥.12—
Vb3.9:1
2.56| | i
mm —3.51 3.50—
Piede m——-1.42 1.42—
15 10 [ 1ls Jie 1b Dente 1b 1c 1ls 6 10 15
Tolerance | Medio Val.misur [,um] Qual| Tolerance Val.misur [,um] Medio [ Qual
fHam B 0.3 Var a 3B B var a 2.8 =17
fHa 12| 0.3] 0.6/ 1.6 -2.23‘ 1.4/ 1.3 3.7 12 2.8 -0.8/ 3.9 -3.6/ -0.9| -1.4|-1.7
Fa 2.3 2.0/ 2.2 2.3 2.8 2.5 2.8 5.2 4.4 6.0 5.9 4.6 4.3 4.8
ffa 4 2.0 2.1; 438 3 2.4 2.1 .2 4 1.2[" 1.0 1.4 1.2/ 1.1 1.2 1.1
ca | | 1/5| 4.1 4.5| 4.5 4.6 4.7 4.4] 4.8
ca  -2/-13-20.1-20.0-20.0-19.4-20.2-20.8-21.2
£faf 3] 0.0/ 0.0 0.1 0.0 0.0/ 0.0 1.0 3| 0.1] 1.0 1.4 0.9 0.8 0.8 0.9
P/T-@ [mm) 46.922 [46.6/46.95] 62.635 [62.5/62.7]
C) sin. ELICA VDI des ()
- —
Sctto
20
204 !
pum
Va500:1
Vb2:1
-
5
mms
- L ]
Sopra ‘
N:Z 15 10 6 1t 1e 1p ® Dente 1p le 1t 6 10 15
fHRm 20+6| 18.2 FV -0.¥ar R 6.9 6 FV 7."%ar i3 [ 4.9
fHR 20+13| 18.2| 22.9 16.8 16.0|16.5 17.1| 17.0 +13 3.1 6.9/ 10.7 3.4/ 0.7 8.8 4.9
F& 2.9 2.9 3.0 3.1 2.3 2.8 3.1 4.5 6.3] 9.3 4.2/ 2.8 7.1 5.1
£ER 4 0.8 0.8 0.8 0.9 0.7l 0.8 1.1 4 1.2] 0.7 0.8 0.95 0.8 0.6/ 0.B
cR 2/6| 3.2 3.1 3.4 3.1] 2.2/ 3.0 3.4 2/6 5.4 4.5 3.QJ 4.6/ 4.2/ 4.0 4.3




Ruota cilindrica Divisione

P26 601265 Controllore: Turno ¢

Data:

Nr. prog.: STI0416b04 0 21.04.2018 22:55
Denominazione: Output Shaft 1 Numero denti =z 19 Angolo pressione 20°00"00"
Numero disegno.: D51.6.1239.35-1IF | Modulo m 2 .6MMm |Angolo elica -23°21'00"

Commessa/serie

nr.: 2

Untersuchungszweck:

Laufende Messung

Masch.Nr.:

MOO1

Spindel: FOrmneskzeldg:

Charge:

R va

Errori singoli di divisione f£p

fianco sinistro

+
20um
- 500:1
Errore somma di divisione Fp fianco sinistro
+
{20pm
500:1
Errori singoli di divisione f£p fianco destro
+
20um
= 500 =1
Errore somma di divisione Fp fianco destro
+

Izoym

Copyright (¢) Klingelnberg GmbH

500:1
Corsa per misura divis.:53.959 z=21mm fianco sinistro / TIRO fianco destro
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.

Gr. err. singoli divisione  fp max 1.5 14.0 153 14.0
Gr. salto di passo fu max 1.8 18.0 1.4 18.0

Scarto di divisione Rp 2.8 2.3

Err. globale di divisione Fp 4.1 50.0 3.8 50.0
Err. cordale di divisione Fpz/8 2.5 1.9

Centricitd Fr (@-sfera =4.5mm) () 1.6um

Izopm

500:1
Err. di concentricita Fr 3.7 | 40.0
Variaz. spessore dente Rs |

tacea non necessaria
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601265 Controllore: Turno c Data: 21.04.2018 22:47
Denominazione: Output Shaft 1 | Numexc denti z 19 Largh.fasc.dent. b 33.98mm
Numero disegno.: D51.6.1239.35-1IF Module m 2 .6MMm| Tratto evolv. La 7.61/14.68mm
Commessa/serie nr.: 3 Angolo pressione 20°00'00" Tratto elica LR 27 .18mm
Masch,Nr.: MOO1 spindel: Formnegtiolelica -23°21'00"|1nizio elab. M1 3.51mm
Untersuchungszweck: Laufende Messung @ Base db 50.0195mm Palpatore @ (#2) 1lmm
Werkzeug: Charge: Ang. Base -21°51'59"|pat.scor.pr. x 5
TIRO sin. LY EVOLVENTE dges. [ole= 4.9
Testa = 18- 18.19—]
20 I~ S
«
pm
=i == iE‘ﬂdl —
Va500:1 |
R i
L = 10.12 £ 10.42—
Vb3 .90
2.56 |
mm =351 351~
Piede ==1: 1.42—
15 10 6 1s le 1b Dente lc 1ls 6 10 15
Tolerance | Medio Val.misur [,um] Qual| Tolerance Val.misur [,um] Medio | Qual
£Ham B 1.7 Var a 98 4o} var a 9.7 -0.9
o #12] 1.7] 1.5] 6.8 1.7]-3.3[-3.1]-0.7 t12| -7.4| -5.6/ -0.9 -3.4] 4.1 1.3[-0.9
Fa 2.8 2.2! 4.1 2.1 2.8 2.8! 2.1 8.8 6.8 4.0/ 6.1 6.3 4.1 5.8
ffa 4 2.0 1.9 2.0/ 2.2/ 2.6 1.7 2.0 4 1.00 1.3 1.4 1.5 1.2/ 1.2 1.3
ca /5] 4.1 4.7 4.2] 4.8 4.7 4.2 4.6
Ca *21/“]3—'20.5-21.2—20.7-20.0—19.3—20.2—20.8
ffaf 3] 8.5 ©.0 1.4; 0.5 0.0 0.0/ 1.0 3 0.0| 0.9 1.7 1.2/ 0.8 1.2] 1:0
P/T-p [mm) 46.939 (46.6/46.95] 62.577 [62.5/62.7]
@ sin. ELICA VDI des @
Sotto
20
L4 L o
um
Vas500:1
*
Vb2:1
s AR L -
5 |
mm_ |
i o)
Sopra
N:Z 15 10 6 1t 1c 1p © Dente lp 1le & & 1o 15
fHERm 20+6[ 18.0 FV -1.¥ar 3 3.8 6 FV '7.¥ar f3 7.5 5.0
fHg 20+13) 18.0[19.5/ 15.8/ 16.9 18.4| 19.6 19.9 £13 5.00 8.6/ 22.1] 5.6/ 1.1 4.8 5.0
FR 2.1 1.4/ 3.3] 2.6/ 2.6 1.2/ 1.8 5.1 7.3]10.6/ 5.5/ 2.9 4.9 5.2
| ££8 4 0.9 0.9 0.8 1.0 1.2 1.0 1.0 4 0.9 0.8 1.8 0.9 1.0 0.9 0.9
cf? 2/6| 3.1 3.1 3.2/ 3.2/ 2.4 2.9 3.6 2/6 5.00 4.5/ 3.4} 4.3] 4.3 4.1l a.3




Ruota cilindrica Divisione

Nr. preg.: STI0416b04 0 P26 601265 'Contrcllore: Turno ¢ Data: 21.04.2018 22:47
Denominazione: Output Shaft 1 Numero denti z 19 Angolo pressione 20°00700"
Numero disegno.: D51.6.1239,.35-TF Modulo m 2.6MmMm | Angolo elica =23e211gQY

Copyright (c) Klingelnberg GmbE

Commessa/serie nr.: 3 Untersuchungszweck: Laufende Mes sung
Masch.Nr.: MOOL Spindel: FOIan&tzeﬂgz Charge:
f?%;r Errori singoli di divisione fp fianco sinistro
+
m I
20um
- 500:1
Errore somma di divisione Fp fianco sinistro
+
st
';\N__1 ]
20um
500:1
Errori singoli di divisiome fp fianco destro
+
[ I 1 I T T L [ T T
Izo#m
= T 500:1
Errore somma di divisione Fp fianco destro
+
N ———
I20ym
500:1
Corsa per misura divis.:53.959 2=21mm fianco sinistro / TIRO fianco destro
val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singeli divisione fp max 2 8 14.0 3.8 14.0
Gr. salto di passo fu max 1.6 18.0 2.5 18.0
Scarto di divisione Rp B2 7.0
Err. globale di divisione Fp 14.8 50.0 | 20.4 50.0
Err. cordale di divisione Fpz/8 5 53 | T2
Centricitd Fr (@-sfera =4.5mm) © : 13.4um

+
T e e P
I | E——— ) 1______._{_‘__“1&_—__
20um
500:1
Err. di concentricité Fr 13.4 40.0
Variaz. spessore dente R8s

tacea non necessaria
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601265 Controllore: TUYNO C Data: 21.04.2018 22:33
Denominazione: Output Shaft 1 Numero denti z 19 Largh.fasc.dent. b 33.98mm
Numerc disegno.: D51.6.1239,35-IF Modulo m 2. 6mm| rratto evolv. La 7.61/14 .6Bmm
Commessa/serie nr.: 4 Angolo pressione 20°00' 00" |{rratto elica 18 27.18mm
Masch.Nr, : MOO1 spindel: Formnegticlelica -23°921'00"|1nizio elab. M1 3.51lmm
Untersuchungszweck: Laufende Mes sung @ Base db 50.0195mm Palpatore @ (#2) lmm
Werkzeug: Charge: Ang. Base -2105]1’59n" Fat.scor.pr. x el
TIRO sin. EVOLVENTE dges.  Jlolk - 4.9
Testa 18 18.19—
20 i 7]
um
— == 12.44]L —
Vas500:1 '
e A
L = 10.12 10.42—
Vb3.9:1 «
L % 1 e
2.56 { 7]
it —3.51 j—a5r—
Piede m——1.42 ‘ 1.42—
15 10 6 1s Ie 1b Dente 1b 1lc 1s 6 10 1%
Tolerance | Medio Val.misur[,um] Qual| Tolerance Val.misur[um] Medio [ Qual
fHam 6 1.1 Var a 17..4 6 Var a 14.0 =07
fHa $18] 1.| =7.2] x.0[10.2] 2.5] 0.5 0.7 $42] 8.7 =5.6) 0.7 6.7 3.5 -7.3] -0.7
Fa 3.6] 4.3 2.86| 5.8 3.0i L.9 1.9 8.9 7.2 4.3 7.9 4.9 7.8 7.0
ffa 4 2.0 1.9 2.3 1.9 2.4 2.0 1.5 4 3] 1.1 2.6 1.1 1.2] 1.4 1.2
ca 145 .6 5.0 4.8/ 4.8 3.6 4.1 4.z
ca -21/-13-20.01-19.9-21.6-20.11-18.1}-18.4}-18.6
ffaf 3 0.1f 0.0 0.0/ 0.6/ 0.0/ 0.0/ 1.2 3 0.0/ 0.9 1.7/ 1.8 0.7 0.7 0.9
P/T-g [mm] 46.921 [46.6/46.95] 62.648 [62.5/62.7]
® sin. ELICA VDI  des ©)
Sotto
20 (
| A | i
Va500:1
+.
X
Vb2:1
*
5 =
mm
6
-
Sopra
N:2Z 1p le 1k 6 10 15
fHRm 20+6[ 18.0 FV -4.¥Yar R 17T 6| FV 1l0.Yar 12..1 3.6
fug 20+13] 18.0| 26.1| 18.5 8.4 15.7/ 18.8| 20.2 13 3.2 8.7/ 14.1 -2.9/ -0.6/ 9.2] 3.6
FR 4.7 5.5 2.1 9.9 3.2 2.3 2.0 4.6/ 7.5/12.2] 4.0/ 2.3 7.8 5.4
EfR 4 0.9 0.9 1.0 0.8 0.8 0.9 1.6 4 1:2] 0.7 0.8 0.% I |
cf 2/6| 3.1 3.0 3.8 3.1 2.1] 2.5 3.3 2/61 5.1 4.8l 3.7 4.6 .ol 4.3l 4.4




Ruota cilindrica Divisione

Copyright (c) EKlingelnberg GmbH

Nr. prog.: STI0416b04 O P26 601265 Controllere: TUYNO C [Data: 21.04.2018 22:33
Denominazione: Output Shaft 1 Numero denti z 19 .Angolo pressione 20°00 00"
Numero disegno.: D51.6.1239.35-1F Modulo m 2 .6MM |Angolo elica =23°21/'00"
Commessa/serie nr.: 4 Untersuchungszweck: Laufende Messung
Masch.Nz.: MOO1 Spindel: FOrmrl@&kzeds: Charge:
R Errori singoli di divisione £p  fianco sinistro
+
| I I ! '
T e e 1 [ 5 e
20um
- 500:1
Errore somma di divisione Fp fianco sinistro
+
IZ Opm
500:1
Errori singoli di divisione f£p fianco destro
+
@ = T T P, 1 I 1 1 ] |
20um
o 500:1
Errore somma di divisione Fp fianco destro
+
—l—'__ﬁ_|
I20ym
500: 1
Corsa per misura divis.:53.9%59 z=21mm fianco sinistro / TIRO fianco destro
Val.misur Qual. Val. amm Qual. Val.misur Qual. val. amm Qual.
Gr. err. singoli divisicne fp max 6.6 14.0 5.4 14 .0
Gr. salto di passo fu max 4.3 18.0 2.4 18.0
gcarto di divisione Rp 12.0 | 10.0 |
Err. globale di divisione Fp 35 0 50.0 28.4 50.0
|
Err. cordale di divisione Fpz/8 | 13.0 10.4
Centricitd Fr (@-sfera =4.5mm) () ¢ 29.5um

+
Izopm L___L___L———L___
500z 1
Err. di concentricita Fr 30.2 40.0

Variaz. spessore dente

Rs

tacea non necessaria

iviazione car

to elettronicamente.Arch

ivia

Docum.arch

KLINGELNBERG
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601265 |cantrnllore: Turno c Data: 21.04.2018 22:27
Denominazione: Output Shaft 1 Numero denti z 19 Largh.fasc.dent. b 33.,98mm
Numero disegno.: D51.6.1239.35-IF Modulo m 2 .6mm|Tratto evolv. La 7.81/14 . B6Bmm
Commessa/serie nr.: 5 Angolo pressione 20°00’00"| rratto elica L8 27 .18mm
Masch.Nr.: MOO1 spindel: Formnegtiolelica -23°21'00" | 1nizio elab. M1 3.51mm
Untersuchungszweck: Laufende Mes sung @ Base db 50.0195mm Palpatore @ (#2) lmm
Werkzeug: Charge: fAng. Base -21951'59™" Fat.scor.pr. x .5
TIRO sin. X~ EVOLVENTE des. )-(d k= A @5
Testa 18.‘19f
20 I i
>
| |¢
Va500:1 | N
foo i 10.42—
*
Vb3.9:1
2.56| | —
mm LR oy
s = =
Piede m——1-42 1.42—
15 10 6 1ls L 1b Dente 1b 1c 1ls 6 10 15
Tolerance| Medio Val.misur[,um] Qual| Tolerance Val.misur[,um] Medio | Qual
fHam B 1.0 var a 178 6 vVar a 749 -0.9
fHa +12] 1.0 .4 —4.6!‘0.5 4.7 6.6/ 10.3 +12 1.5 3.7 7.7 0.5 -3.5/ -4.2|-0.9
Fa B 1 .1 3.5 2.5 4.7 4.1 5. 5.00 6.0/ 7.8/ 3.9 5.2/ 6.3 5.4
ffa 4 2.1 -8 2uzl 2.3] 3.8 2.3 2.1 4] .00 L.3| 1.9 .80 4.3 4.2] .2
ca ] 1/5 4.8 4.9 4.5 4.4/ 4.2 5.0/ 4.6
ca -24/-13-20.7-19.7-21.0-21.5-19.7-20.6-21.0
ffaf 3] 0.3 0.2/ 0.0/ 0.5 0.0 0.8 2.2 3 0.0/ 0.9 1.90 1.2 1.0 0.8 1.0
P/T-g [mm] 46.914 [46.6/46.95] 62.578 [62.5/62.7]
® sin. ELICA VDI des S
Sotto
| 20 |
g pm €= ]
Vab00:1
Vb2:1
i, A |
5
mm
_6 |
Sopra )
N:Z 15 10 6 1E 1lc 1p o Dente 1p 1c 1t 6 10 15
fHRm 20+6| 18.0 FV 3.Yar & 14.8 6 FV 5.¥ar & T 4.9
fHR 20131 18.0| 16.4| 25.1| 20.3| 11.8 10.3! 8.5 +13] -2.4| 0.1 3.2 3.7 7.8 7.8 4.9
Fi 4.4 2.7/ 4.7 2.1 6.2 7.9 9.4 4.1 2.6/ 3.6/ 4.0 6.7 6.9 5.1
fER 4 0.9 0.9 0.9 0.8/ 0.9 1.0 1.2 4 0.8/ 0.6/ 1.0/ 0.8 1.0/ 0.9 0.8
B3 2/6] 3.1] 2.4/ 3.1 3.6/ 2.7 3.2 3.8 2/61 4.8/ a.sl 3.4l 4.1 2.1l a6l 23




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0

P26 601265

| Controllore: Turno c Data:

21, 04.2018 22:27

Denominazione;: Output Shaft 1 Numero denti =z 19 Angolo pressione 20°00’00"
Numero disegno.: D51.6.1239.35-1IF Medulo m 2 .6mMm |Angolo elica -23°21’'00"
Commessa/serie nr.: 5 Untersuchungszweck: Laufende Me SSLlI'lg
Masch.Nr.: MOO1 Spindel: Formriedkzeds: Charge:
{%%;r Errori singeoli di divisiomne fp fianco sinistro
+
I | I [ } :
| ] ] : S (SR E—
20um
- 500:1
Errore somma di divisione Fp fianco sinistro
+ ﬂ
N r__J___J___J
20um
500:1
Errori singoli di divisione fp fianco destro
+
‘ = - 1 1 1 L I
20pum
= BOORL
Errore somma di divisione Fp fianco destro
+

I

Izcjpm___ﬁ—‘_—ﬂ_‘mﬂ___‘1

Copyright (c) Klingelnberg GmbH

500:1
Corsa per misura divis.:53.959 z=21mm fianco sinistro / TIRO fianco destro
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 4.9 14.0 3.9 14.0
Gr. salto di passo fu max 2.5 18.0 1l .8 18.0
Scarto di divisione Rp 8.9 6.9
Err. globale di divisione Fp 272 50.0 17 2 50.0
Erz. cordale di divisione  Fpz/8 9.8 | 6.5 |
Centricitd Fr (@-sfera =4.5mm) () 22.8um
+
Imm o TN PO 0 POS EL =
500:1
Err. di concentricitd Fr 22.5 40.0
Variaz. spessore dente Ra

tacea non necessaria

iviazione car
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LABORATORY REPORT

GETRAG S.p.A. -BWLQ 2

REPORT 18/072

MNvacns, mEaEm GETRAG

Date: 09/05/2018
Author: V.BUONAROTA

Reason for analysis: PPAP
Motivo dellindagine:
zart Narpe: - QS1

ome particolare:
Material: GCG_805000 Part 2
| Materiale:
State of part: Finito
Stato def particolare:
Result: OK
Risultato;
Notes: Gearsel 32C
Note:

Drawing (disegno)

Requester:
Richiedente:

ME - M. Vicenti

PIN:

251.6.1239.35

S/N:

Customer:
[Criente

Renault

Distribution
list:

Lista di
distribuzione.

ME - M. Vicenti

A Kurzwelligkest
ausgewortet
mit Fauriar-Analvsa.

" w
5 S
\_‘, Zahnprotil

Tooth Profile
(unmassstacblich
NOT TO SCALE)

: o
I 12 A
!

loistungsgohont
_FRAVER HONED

S Re A
1\ Rmax. B

SN 12
e

./ Re 63
. Rmax BO

Picture 1: posizioni di misura a disegno.

Surface hardness verification (verifica durezza superficiale)

i
< Re 18

Component Scale Position Measured Value Range
SHAFT HRC M1 61.7 -
SHAFT HRA M1 82.0 805+25

Date Issued: 14/05/2018
Date Revised: 14/05/2018
1/2

Record Owner: F. Guerra
Jept.: BIWLQ2
18_072_PPAP_0OS1.xls

GIS1 Item Number: 999.99
GIS2 Classification: Proprietary
Retention Period: 3




ABORATOR =l=l=lg]=

NA WAl GETRAG

REPORT 18/072 Date: 09/05/2018
Author: V.BUONAROTA

CHD and core hardness verification (verifica CHD e durezza a cuore)

Scale Sample # |Position Measured Value Range
CHD 550 HV1 2103/18 M2 (tooth flank) 0.96 0,7+0,5
CHD 550 HV1 2103/18 M3 0.84 >0,5
Core hardness HV10 2103/18 M4 (tooth core) 429 >300
900 s S A i i i e e i i
800
= 700 Q . 3
E
s 800 = I
3 500 v ]
400 !
300 » e e Ll L L e T | L B Lt LY (S e
00 02 04 08 08 10 12 14

Distanza dal bordo (mm)

Picture 2: profili di durezza

Microstructure analysis (analisi della microstruttura)

Sample # 2103/18

Gear - Tooth flank surface structure:  |Martensite e austenite residua (5+10%)

Gear - Tooth base core structure: Martensite, bainite

051
25181

3

139
800X pample 710318

Picture 3: Microstruttura sul fiance dente (a sinistra) ed a cuore sulla base dente (a destra).

Record Owner: F. Guerra Date Issued: 14/05/2018 GIS1 Iltem Number: 999.99
Jept.: B/IWLQ2 Date Revised: 14/05/2018 GIS2 Classification: Proprietary
|8_072_PPAP_0OS1.xls 2/2 Retention Period: 3



KASSEL
TAT
Institute of Materials Engineering
Metallic Materials

Prof. Dr.-Ing. Berthold Scholtes
Prof. Dr.-Ing. Thomas Niendorf

UNI
V ER S I

U

ZerTech — division of Institute of Materials Engineering, D-34125 Kassel

( DAKKS

Deutsche
Akkreditierungssteile
D-PL-19045-03-00

TVIRTEVE( L
F.oL. AN R L X1

Zentrum fur

Randschichtanalytik
und -Technik

FORNITURE TECNICHE MERIDIONALI
F.T.M. SRL

ACCOUNT DEPARTMENT

V1A DI SAN GIULIANO 47

71121 FoGaGlA

ITALY

delivery address: Sophie-Henschel-Haus
Ménchebergstralle 3

D-34125 Kassel

phone: 0049-561/804-3657

telefax: 0049-561/804-3662

phone: 0049561/804-
3657

date:
28-Jun-18

person in charge
Dr.-Ing. Django Baunack

our reference
MPT-1011_rep

Order-No. 4500513243

Test Report

Object of examination:

One specimen of each part number has been examined. Residual stress measure-
ments have been performed in according to the test standard of G_804010. Position A
has measuring area of approximately 0.5 mm to 1.5 mm above the root form diameter
drrin a zone of = 3 mm from the centre of the tooth width (means in active profile of the
tooth flank). Position B has a measuring area of approximately 0.5 mm to 1.5 mm below
the root form diameter drfand in a zone of £ 3 mm from the gear centre means in tooth
root area of the gear). The tilt of W-angle occurs in the height of the tooth. The residual
stress state is carried out in the distances to the surface shown in table 1.

Measurin .
No. Part Name Part/Drawing No. t‘ii_; Pos. : i e
A|B MP in um
1 Osie(;’;é;“' 2516123935 I X =k 20 J A0
2 Osiegzaéga“' 2516123935 I g[S pmatjy
g | BG (;/ zaéi)a“te 2511124350 1 X R n B s Al
4 | RG [;] Zaéi]a“te 2511124350 1 X |
B | B2 [;’;é;a“te 2516123335 I X 3 i, 20 iy B0
i | - g’;‘é;a“te 2516123335 I X o skl
Table I:  Part list of samples

MPT-1011_rep




The residual stress measurements were carried out on a stationary X-ray diffractometer
(Manufacturer: Siemens; Type F2). The following list contains the most important

measuring parameters.

Measurement details:
Diffractometer:

Radiation:

Crystal lattice:

Crystal orientation (y-angle):
Diffraction angle range (2@):
Step-feeding:

Primary aperture:

Detector aperture:

Evaluation parameter:

Determination of peak position:
Calculation of residual stresses:
Diffraction angle of stress free

crystal lattice:
X-ray elastic constant:

Results:

F1

Crka

{211}

0F 248" 2 27+ 387 £39° '+ 456°

148° - 164°

o g

@1.0 mm for measuring point A, F and MP
0.5 x-4.0 mm? for measuring point B
symmetrizing slit

gravitational line method
sin®V-method

®o=78.035°
4£S2=6.09-10° mm?2/N

The residual stress values in the tables are rounded by 5 MPa. Standard deviation as-
signed to the residual stress values is a measure of the reliability of the measurement
procedure. The integral width of the interference lines indicates hardening or softening

effects, respectively.

Distance from the Residual stresses Integral width
surface in mm o=% in MPa IW in degree
0,004 -845 45 5,98
0,019 -1075 £ 55 5,88
0,041 1140 £ 55 5,90
0,059 -1235 160 5,90
0,079 -1210 60 6,04

Table 1: Residual stresses and integral width; Pos. 1

MPT-1011_rep



Distance from the

Residual stresses

Integral width

surface in mm oS in MPa IW in degree
0,006 -915 +£45 5,89
0,022 -1200 =60 5,62
0,042 -1165 + 60 5,62
0,061 -1090 %55 5,89
0,081 -915 £ 50 5,53

Table 2: Residual stresses and integral width; Pos. 2

Distance from the

Residual stresses

Integral width

surface in mm oES in MPa IW in degree
0,004 -730 =40 5,70
0,022 -1045 £ 55 5,58
0,038 -1200 +60 571
0,060 -1250 +65 5,63
0,079 -1126 + 55 5,69

Table 3: Residual stresses and integral width; Pos. 3

Distance from the

Residual stresses

Integral width

surface in mm ot in MPa IW in degree
0,004 -970 +45 5,67
0,019 -1170 £ 55 5,61
0,039 -1140 %60 5,63
0,059 -905 +£45 5,93
0,082 -505 +25 6,11

Table 4: Residual stresses and integral width; Pos. 4

MPT-1011_rep




Distance from the Residual stresses Integral width
surface in mm ot in MPa IW in degree
0,004 -545 + 30 6,12
0,021 -1315 65 5.85
0,039 -1425 +70 5,70
0,060 -1370 £ 60 581
0,080 -1320 =65 5,85

Table 5: Residual stresses and integral width; Pos. 5

Distance from the Residual stresses Integral width
surface in mm oS in MPa IW in degree
0,006 -640 40 5,81
0,020 -1095 £ 55 5.67
0,040 -1380 =70 5,68
0,060 -1320 £ 10 5,89
0,079 -1020 +55 6,10

Table 6: Residual stresses and integral width; Pos. 6

As agreed with the customer the residual values are marked with (*), if the shear stress
indicator is higher than 80 MPa.

Yours sincerely Fsin fii
ALntrum tur

Randschichtanalytik

1;, JJ{LL"M‘( { L iA,L{,LCJ‘fé_/'{.f’
und -Technik

'

Django Baunack

Person in charge

Annotations:

ZerTech is accredited to DIN EN ISO/IEC 17025 referring to procedures of residual stress analysis by X-ray diffraction (XRD) as
well as the Hole Drilling Method (HDM). The X-ray diffraction method is descripted in DIN EN 15305 Non-destructive testing - Test
Method for Residual Stress Analysis by X-ray Diffraction. The proceedings of the Hole Drilling Method are ruled in ASTM-
Designation E837-13a Standard Test Method for Determining Residual Stress by the Hole-drilling Strain Gage Method.

The experimental data are only valid for the investigated specimen. The work pieces and specimen of disposition will be stored for
persistence of 6 month. After that time they will supply to material recycling, if there is no explicit desire by client. A send back is
possible. Therefore the client has to take over the postage costs. This procedure is necessary because of our limited stock keeping
capacity.

MPT-1011_rep



Analisi di similitudine GN4402 EEE GETRAG

GETRAG SpA

Formular Nr:

Datum:

Analisi di similitudine Ppk Status: Entwurl

Formular Eigner / Fachbereich:
Prozess-/VA-verwais:

Processo da confrontare: HNW11006

Dala: 18/05/2018
Analisi preliminare da confrontare Nr.: 08/03/2017

Owner: G.Sette

Abt.: WLQ1
Codice Pezzo di riferimento: 251.6.1076.35 Partnumber in esame: 251.6.1239.35
Si No Esito Correlazione: Il processo & paragonabile
Il grezzo & uguale? X Stesse grezzo capacita di processo confermata
Stesso processo di TT? X Stesso processo di trattamento termico
Stesso clamping system? X Stesso sistema di serraggio
Gli uomini sono gli stessi? | X Stessi uomini
Il metedo & uguale? X Stesso metedo applicato
MSA eseguita e ok? X MSA eseguila e ok
Condizioni ambientali ok? | X Condizion ambientali adeguate Deviazione Std. Ammessa: + 25 %
Componente di riferimento Componente in esame
DIMENSIONI DIMENSIONI
o a . Deviazi . oo x
Caratteristiche g Nominale amm\;::;oir:.e% Nominale Deviazione % i.0./n.i.0.
numero denti Z 17 19 i.0.
diam.primitivo - @ mm 46.330 50.019 1.0,
Altezza dentatura mm 16.150 16.600 i.0.
diam.lesta - @ (da) mm 59.200 62.700 i.0.
Studio delle specifiche Studio delle specifiche
@
=
] Toll g’-é H Toll T: t
- = . olleranza ] : olleranza argel . . . .
= P & —-
Caratleristiche E Nominale T, o o § % Nominale T, (1,0011,3311,67) i.0./n.i.0, | Min.P, | Min, Py
28y
o
Mdk - @ mm 58.014 0.060 3.55 61.8875 0.061 1.67 i.0 3.61
Fr ( Eccentricita) [l 0 32 2.21 0 40 1.67 i.0 2.76
um =
um =
um =
um =
pm =
G_00_06_H_0001 Date Issued: 2017-12-21 13/15
G.Sette f WLQ1 Date Revised: 2017-12-21 GIS1 Item Number: 04.01/S+3

Analisi di similitudine_Ppk_VAR32C_2018.04.10.xIsm Process Ref.: G_P11_0001_00 GIS2 Classification: proprietary
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