D

Part Submission Warrant

Part Name: Double Gear 2nd / Rev Cust. Part No.:  251.1.1223,50
Shown on Drawing No.: 251.1.1223.50 Org. Part No.;  251.1.1223.50
Engineering Change Level: 3 [ndex "b" (CO05149_MIP_5) Dated: 271032017
Additional Engineering Changes: na Dated: na
Safely andfor Government Regulation: [ Yes No Purchase Order No.: Weight (kg):  1.581
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) — -
Organization Name & Supplier / Supplier Code Customer Name / Division
Via dei Ciclamini, 4 na
Street Address Buyer / Buyer Code -
Modugno {Ba) Pugtia 70026 ltaly DCT300
City Region Postal Code Country Application
MATERIALS REPORTING
~-Has customerrequired Substances of Concem information been reported? O Yes Ol Ne nfa

Submitted by IMDS or other customer format:
(IMDS=International Matersial Data System)

Are polymeric parts identified with appropriate [SO marking codes? O Yes Cino n/a

REASON FOR SUBMISSION {Check at least one) o _ -,
Initial Submisslon [0 Change to Optional Construction or Material

[ enginearing Change(s) [ supplier or Material Source Change

O Tooling: Transfer, Replacement, Refurbishment, or additional [ change In Part Processing

[ Correction of Discrepancy [ Parts Produced at Other or Additional Location -

0 Other - please specify below (e.q. additional specific customer requirement or
e.g. change of EP parts

[ Toaling Inactive > than 1 year

REQUESTED SUBMISSION LEVEL (Check ong)

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

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

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

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

SUBMISSION RESULTS
The results for: [Z] dimensional measurements materlal and functional tests [ appearance criteria statistical process package
These results meet all drawing and specification requirements; Yas I 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. 1 further affim that these samples ware produced at the productionrate of 163 / 8  hours.
| also certify that documented evidence of such compliance is on file and avallable for review. | have noted any deviatiens from the declaration below,

- First PPAP Submission (only differences from variant 251.1,1083.50).
Sub-component drawing 251.1.1224.50 Lev. 3 Index “a" (C005149_MIP_3) of 27/02/2017
- Updated Getrag standard for heat treatment measurement points (internal standard for Heat Treatment
measurement points already in place. For PPAP validation are used measurement points stated on final
- Updated Getrag standard for fechnical cleanliness (already in place)
- Identification grooves deleted in according with change C006077

EXPLANATION / COMMENTS:

|s each Customer Toal properly tagged and numbered? £ Yes Cine nfa

Organization Autharized Stgnature: = . Date: 1070172018
PrintName:  Tursl Dario Maria Phone No.; +39 0805858360 Fax No.:
Title: 7DCT300 Launch Manager E-Mail: dario tursi@magna.con

FOR CUSTOMER USE ONLY (If applicable})
Part Warrant Disposition: .@'Approved [l Rejected ] Other

Customer Signature: ﬂ( Sf\'f)é—e& - Date: 10,01t J?

Print Name: Customer Tracking No.:

S_Od_Do__uuo7
Valid from: 2017-08-30 Security Class: proprietary Page: 11
Reference: G_00 05 P_0013 Refention: MNQTO1/ Active + 15 years Final Storage: ME dpt.



New P/N introduction - 1223.50

Short deseription: Initial PPAP {only differences from 1083}
PPAP Requirements Required Note PPAP Docs updated
~ (#7%pkdz {Final Drawing + G.D. + g - -y

1|Design Records i g’g%ﬁ VB F.‘* & )‘3?;5413*“’,}- i
2 |Autherized Engineering change documents EFVEE T see dwg R o P VES WA S
3|Custamer Engingering approval n.a.
4|DFMEA NO
5|Process flow dlagram(s) B [ A B e |
5|PFMEA FEYESE | Yoo VSN T
7|Control plan el i M W ERRL
8|Measurement system analysls studies '+ Y65 ¥ | Studio Tlpo 1 per MdK 3 i
9|Dimensional results YYER T

10{Records of Material / Performance lest resulls | £ Yus =

| 11|[nitia! process studies EEYEEY | Ppk for MdK and Fr

12| Qualified [aboratory documentation NO

13| Appearance Approval Report (A.A.R.) n.a. -

14|Sample Production Parts P YeEsy | |3 TP

15|Master sample Ve - B R AT

16| Checking aids n.a.

17|Customer-Specific Requirements NO

|18 Part Submission Warrant (PSW) [ |5 VB vy

Other requirements

| 1]JPSW Raw part NO
2|BSW E.P. part NO
3|PSW Engagement Rings NO

10/01/2018

- zavhn



approved

Released by Fabrizio.Cricenti on 2016-08-04
Document Stafus

aulenverzahnt .mnwﬁm—.m_._,nm._._w_ + linke Flanke Profil rechte Flanke +
_ﬁ“ __ qﬁ ki EQ left flank - Profile - right flank
axtenal 4_“2 arices .wmmﬁm IN 3 Kopf | 30.46 —jo——fue 2-005#0.008 00170008, 30.46
! validifor;values:at individual foot PE B R Tip | 30.08 L linke Flanke { loft flank 30.08
Zahnezahl z a5 linke FI, Jrechte Fl, 26.90 —\ rachis Hlanksfeloht { 26.90
Number of testh left flank _lright flank 2578 |ili Lineare Auswerlung! i 25.78
Madul m,, Profil-Formabweichung  fi, |Eingriffsteilungs-Abweich.  fie i ! Linear regression
Normal module 2.350000 Profile form error 9.005 Normal pitch errar 0.010 u*_ ﬂw_”_m_smﬁﬂhn____ﬂwwmw_.
[Eingrittswinke >N 20° o O Frofil-Gesamtabweichung F, Teilungs-Einzelabwaichung f, 0.010 —] o —
Nomal pressure angle Total profile error Adjacent pitch error . 18.86 > “ - 18.85
Schrégungswinkel i 26° O 0" Profil-Winkelabweichung fiy,, 0.000 0.000 |Teilungssprung fu 0.012 FuR
Helix angle Profile angle error +0.008 | £ 0.008 |Diff. bet. adjacent pitches i Rapt _ et AU foo= 0.000%0.008
Steigungsrichtung LINKS Flankenl.-Winkelabweich. fug 0.005| 0.030 |Teilungs-Summenabweich. Fgg fua= 0.00020.008 Mitichwerle nach dem Aufpressen fus = 0. .
Hand of helix | Tooth alignment error %0.008 | £0.008 |Cumulative circ. pitch eror * Schreibbeginn o= 113.13 = 1504
Profilverschiebungsfektor — x [y 4ar Flankenl.-Gesamtabweich, Fy Rundlaufabweichung F o028 * Start of checking <030
>a.n_m_._n_c3 modification coefi, _Hoa_ alignment error Radial run-aut Inke Flanke Flankenlinic rechie Flanks
Teilkrelsdurchmesser 4 |147.658 Flankenl.-Formabweich.  fip 0.005 Zahndickenschwankung  Rs F ek = Toohiace T right flank ™
Pitch diameter ) Longitudinal alignment err, ) Range of tooth thickn. error _
Kopfkreisdurchmesser ds Teilungs-Gesamtabweich, F, unteny N
Outside diameter 125.30 -0.28 |cumulative pitch error 0.036 down H
Kopfnutzkreisd. theo. max. dy, Einf-Wélzabweichung ~ F Zweifl-Wlzabweichung  Fr |4 930 : Langsbaligkeit:
T 124.92 . . ; . . +0.004
Tip diam. usable theo. Tangential composite error Radial composite error 0.001 (0.8°0)
Kopinutzkreisd. theo. min. dw, |04 gi Einflanken-Wilzsprung Zweifl.-Walzsprung * |o.014 Lead Twist L.F1. -0.008 m 0.008
Tip diam, usable theo. : Tang. tooth to tocth comp. err. Radial tooth to tooth comp. err. ) N\ Lead ._.&_m»l_.._ur .P_.._.c 5 £ 0.008
- — = ——— - (Lead Twist = fyy 4, minUS fizg oo}
Fulkreisdurchmesser dr 111.20 Radbreite im Meffkrels dy b 17.50 MeBkreis Kriimmungsradius pa 2390 £ o 3t Parea 29,88, 5, at pyq 18.85
Root diamater -0.35 |Facewidth in meas, diam. ) Radius of curvature meas, diam, | =" " * e ? FR-Foat > +
Fulinutzkreisdurchmessar oy 115.39 Rev 2nd oben
Root diameter usable 3 TOP up _ et ; £ = 0.0300.004
Grundkreisradius Iy 54.598 - - Bezugsprofil-Schleifscheibe fip= 0.005+0.004 Mitelwerte nach dem Aufpressen  fus = O .
Base circle radius Grinding tool data * ffcef (zwischen dNF und dem Schraibbeginn ds)} max ffe/2, jedoch 0,003 zuléssig
Grundkreisdurchmesser  dy R Schlelfschebenkopfidhe fupes =  3.300 * ffof (between dNf and start of checking ds} max fof2, 0.003 ailawable.
. 109.065 R RB-= X ;
Baso diamater \\\ 2 Grinding wheel tip height . P,
Normasmids % |3 930 T onsme soutmombanonasus o+ 050 Eok it e & e ey
Normal tooth thickness Grinding wheel tip radius Beariffe fiir Stirarader nach DIN 868, 3960, 3598
Normalzahndicke min. s, 3.005 Schleifdurchmasser = 113.13 g 30 = 15.04
Nomal tooth thickness | Measurement plane far MO grinding diameter
= . Proflle and helfix checking according to G_808006 and VDINVDE 2612
R_Mmﬂm_._:ﬂm_.__i d k N . mm bn_._nc_.._m“ Fusskrelsdurchmesser ist kug., Taoth lrace testing area L@ = 0.8%b calculated to 1.0"b
MUET o} fee™h spanne T darf nicht geschliffen werden Terms of the taoth systsm according ta DIN (German Industrial Standards) No. 868, 3960, 3928
Zzhnweite max, Wy
Base tangent [ength Verteiler:
Zzahnwaite min. W i ..ﬁ:
Base tangent length 3 "
Mefikugetdurchmesser Dy EREEA ,_“ L o Schutzvermerk nach ISO 16016 beachten
Ball diameter 4.0000 4 5 Geseni ,_ﬁm.u Protection per SO 16018
Diam. Zweikugelmal max. My 123.685 s, = - NN SETRAG
Mezsuroment o. balls M GETRAG Getriebe- und Zahnradfabrik
Diam, ZwelkugelmaR min. b Bugh.| Anz. |And.Nr. Batum| Name .
. s 123.623 Wy = Hermann Hagenmeyar GmbH & Cie KG
Measurement o. balls - Eroatz (@ Remark:
Verdrehflankenspiel thea, | 0.065 Abbildungen sind unmafstablich, atz fur .
. . - i \ E d
Circumferential backlash 0.175 Mac Dlagrama not to sGalo _umwm“ﬂmm_u_m_“ﬂw. 261
Vorbearbeitungsdaten siehe V Vorbearbeitung gleicher N Do Seme__erzanubg Zaighnupgsnumm ‘
arbearbeitungs mﬁ: siehe Verzahnungsblatt Vorbearbeitung gleicher Nr, gez. | 04.08.2016 |Gricentl, Fabrizi] m_,O: _u_.wga@_ :.ﬂ._._.c"m_a :
For pre-machining dimenslons, see gear data sheet same number R s o 4
gepr. nennung .
MNaming i’ v
Whz-Profil siehe Werkzeugdatenblatt Nr. e H
For Tacth profile, see toal data sheet number 251.1.1224.50 N__m:._._:._ o

Document Revision: 20160804144011, printed on mcj‘ 11-13 at 15:46 by _s:xo.Snm_..:



Released by Fabrizio.Cricenti on 2015-12-07

approved

Document Status

auRenverzahnt + linke Flanke Profi rechie Flanke o+
et flank =  Profle ™ right flank
0.008 27.15
extemal Kopf | 27,15 . .014 * .
Tip | 26.73 \ Ca rFl = D0.001 Y0-004 T 26.73
Zzhngzahl z o7 linke FI. |rechte FI, 17.75 i i linke Elankea / loft flank ... H
Mumber of teeth left flank _|right flank 18.71 i .~ rechte Flanke iright flank: 1 H
[Madul ™ |3 150000 Frofil-Formabweichung i 0.016 Eingriffsteilungs-Abweich. £ |4 g0 HH Li ﬂwﬂﬂ%wﬁmmmﬂ_m_. HE
MNormal module ) Profile form error : Normal pitch error i i Profil richt hohlballg! ¥
Eingriffswinkel Oy 17° 30" 0" Profi-Gesamtabweichung Fy, Teilengs-Einzelabweichung f, 0.020 \* i
Normal pressure angle Tatal profile error Adjacent pitch error ' 6.74 L 6.74
Schragungswinkel B e nr au |Profi-Winkelabweichung fya 0.000 | 0.00C [Teilungssprung fu Fufy - ) _
Helix angle 20° 0" 0 Profile angle error £0.018 | £ 0.018 |Diff. bet. adjacent pitches 0.025 Root fizn = 0.000 +0.009 Mittalwarte fe = 0.000 £0.008
Steigungsrichtung RECHTS Flanken!.-Winkelabweich. fiys 0.000 | 0.000 [Teilungs-Summenabweich, Fy
Hand of helix Tacth alignment error + (0,025 | +0.025 |Cumulative circ. pitch error * Schreibbeginn &= §5.96 = 256
Profilverschigbungsfaktor  x 0.395 Flanken).-Gesamtabweich. Fp Rundiaufabweichung F, 0.056 * Start of checking 20030 = )
Addendum medification coeff, ) Total alignment error Radial run-out ) Inke Flanke Flankenlinie rechte Flanke
Teilkrelsdurchmesser d 90.508 Flanken!.-Formabweich, iy 0.014 Zahndickenschwankung  Rg = |eft flank + Tooth trace ™ right flank +
Pitch diameter : Longitudinal alignment err. ) Range of tooth thickn. error ‘
Kopfkrelsdurchmesser d, Teilungs-Gesamtabweich. Fy fo 071 unten : :
Qutside diameter 102.00.9.29 Cumulative pitch error i down | )
Kapfnutzkrelsd. theo. max. dya 101.55 Einf.-Walzabweichung Fe Zweifl.-Walzabweichung  Fp 0.063 E:mm.wnm ”_..__w_wmﬁ
Tip diam. usable theo. l ‘Tangential composite emror Radial composite error {0.001 T LRy
Kopfnutzkreisd. theo. min. dy, 101.40 Einflanken-Wélzsprung i Zweifl.-Walzsprung fn 0.025 Verschrinkung I.FL. +0.040 £ 0.012
Tip diam. usable theo. : Tang. tooth to tooth comp. erm. Radfal tooth to footh comp. err. A w ?ﬂﬁnﬂ_.m:w::qm_ _Mm_ﬂ amaow S c.w_..__mum gy
FuRkreisdurchmesser d; Radbreite im Melkreis dy b Mefkreis Krammungsradius pay : erschrankung = fHi_Kopf minus tH_Fu —
Raot diametar m._ .mo -0.35 Facewidth in meas, diam, \“O.m Radius of curvature meas. diam. 14.70 *_a__wl_u_._—w am rdNf m.ﬂh- Eﬁleﬁm am rdNa 26,43
FuRtnutzkreisdurchmessar dyr oben .
Root diameter usable 86.86 up fup = 0.000 + 0.010 Mittelwerte fyp = 0.000 +0.010
Grundkreisradius Iy 42.903 Top
Base circle radius . — * fiof (zwischen dNf und dem Mn:qm&wmmmsz ds) max ffes2, jedoch 0,003 zulassig
Grundkreisdurchmesser  dy 85.807 - ¢ Profit-Messung Oben belm 8.20 mm * tiof (between dNf and start of checking ds) max ffe/2, 0,003 allowable,
Base diameter ) - .
Normalzahndicke max. & - Profil-Messung Unten beim 3.54 mm Profil- und Flankenlimenmessung nach G_808006 und VDI/VDE 26812
.\ o . Flankenlinienpriifbereich L{i = 0.8"b hochgerechnat auf 1.0%b
Normal tooth thickness 5.733 Auswertstrecke Flanke L = 4.70 mm Begriffe fir Stirnrider nach DIN 858, 3960, 3998
Normalzahndicke min. s, A0
Marmal tooth thicknass 2.698 " L.Fl. = Zug
Ty m— K Profile and helix checking according to G_B08006 and VOIVDE 2612
iz _._w h d 4 Toath trace festing area LP = 0.8*b calculated o 1.0°b
ancmﬂ.o teeth spanne Terms af the tooth systemn according to DIN (German Industrial Standards) No, 868, 3360, 3298
Zahnweite max, Wy 34.739 =1
Base tangent length - = Verteiler:
Zahnweite min. Wy
Base tangent length 34.706
Menkugeldurchmesser Dy 5.0000 Schutzvermerk nach ISC 16016 baachten
Ball diameter ) i Protection per 1SO 16016
_U_.ma. Zweikugelmalh max, Mg 98.375 RN GETRAG
Measurement o, balls " o N GETRAG Getriehe- und Zahnradfabrik
Diam, Zwelkugelmal min. My 08.286 Buch. | Anz. | And.Nr. atum| Name | . ann Hagenmeyer GmbH & Gle K
Measurement o. balls : Abbildungen sind unmalisté Ersaz fir Remark:
\erdrehflankenspiel theo. | 0.065 Diagrams nat to scale., Etvervendong b
Circumferentlal backlash 0.175 el Gatriebatype:
Datum Name Verzahnungsbl dkontrdlle: ]
Vorbearbeitungsdaten siehe Verzahnungsblatt Vorbearbeitung gleicher Nr. 07.12.2015 | Cricenti. Eabrizid _u. NG ~O ! .am I AR
For pre- ini i data sheet b gez | of e . inal-Che: 3
pre-machining dimensions, see gear data sheet same number J o
gepr. Benegnlngs: I ﬂ

Wkz-Profil siche Werkzeugdatenblatt Nr.
For Tooth profile, see too! data sheet nurnber

251.1.1085.00




ANACNA mEN GETRAG

DG 2/Rev._7DCT300_Gearset_1A_8&_21A

Soft Turning (2nd)
Woeisser DRA-10060

Soft Turning {Rev}
Weisser DRA-10072

hobhing
Pfauter FRW-10217

assy & laser welding
{clutch body to rev gear)
Arnold SCA-11006

US Control after Laser W,
Bytest MZA- 11008

washing before Laser W.
ORE-11033

assy & laser welding
{2nd and rev gear)
5CA~11006

hobbing
Pfauter FRW-10217

heat treatment
ECM Vertical Furnace

shot peening
Pangborn OKU-10238

US Control after Laser W.
Bytest MZA-11006

hard turning & cone grinding
Weisser AC SLA-11083

grinding gear teeth
Reishauer RZ303 SLW - 11046

washing
Duerr ORE-11033

Recotd Owner: Pietanza D,

Packing

Date Issued. 01.03.2017

Dept.: WLP
Process_Flow_Gearset_1A_+_21A_+ 21H_DCT300_PSW_20180109

Date Revised: 09.01.2018
1/1

GIS1 Item Number: N/A
G152 Classification: N/A
Retentlon Start Date {Year): N/A
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Q Capagita strumenti di misura Peana
e-D A S°
Dalafora 11/11/2017 |Nomeoper.  G.Sette Reparto/Area/Prod, NN Posto di prova Egtrziﬁf:ﬁ denti
Callibro Master Caratteristica
Desc. calibro Banchetto in acciaio Desc. mast. Master Mdk ZR2 Desc. Car.  sMdk ZR2
N° ealibro MVZ 406001 011 N° master TBD N° Caratt. 2511122450
Ris. calibro 0.001 Valore reale mast 128.654 Val. Nom 123.6540 LSS 123.685 =0.0310
Caus. Pr. Cg CgK Unita di misura  mm Unitd di nmm LSl 123.623 2-0.0310
Nota Banchette esidk MVZ 406001 011 per ruote dentate hard
123860 = T v T T m e = s e s s s s e e — — - — - Xm+ 0.1-T
T 123.658 ]
E 123.656 i
‘C'G‘ ) J— e T T T T S T S T S T T T s T s T e e s s — s — = — ?g +35g
. 123,654 ~—
% jy M—
% 123'652_~
1288504 — - — - — - — - ke e e e - Xg-354
1288481 - — - — o e e e e e e e e Xm=0.1-T
T T T 3 T T T T T T T 7 T T T T T T T T T T T T
4] 5 10 15 20 25
N° Valore —»
i Xi i % i X i Xj i Xi
1 123.6540 <] 123.8530 11 123.8530 16 123.6520 21 ' 1236510
2 123.6540 7 123.8530 12 123.6530 17 123.6520 22 123.6520
3 123.6530 8 123.6510 13 123.6540 18 123.6530 23 123.6530
4 123.6530 9 123.6520 14 123.6530 19 123.6530 24 123.6520
5 123.6510 10 123.6540 15 123.8530 20 123.6520 25
Valori a disegno Valori Calcolati Statisliche
Xm+0 1T = 123.660200 Xmax g = 123.6540 Xg+38g = 123.655417
Xm = 123.654000 Xmin g = 123.6510 Xg = 123.652667
Xm-0.1-T = 123.647800 Rq = 0.0030 Xg-85g = 123.649916
0.2'T = 0.012400 Niot = 25 Bsy = 0.005501
T = 0.0620 Sg = 0.000917
Unita di misura = mm [Bi| = 0.0013333
Neit = 24
Test per Bias . . I
M <£0.1%
Bias - 515% Risultati del test : significativo (o < 0.1% )
Minime rifeimento per sistema di misura capace
Risoluzione %RE = 1.61% T rwin (%8 ) = 0.0200
%EV = E_I-y- = B.B7% T min (%EV) = 0.110
o= ‘1251 = 241338435 Trin(Cq) - 0.0244
01T -]%g ~
Cok = % = 18852655043 TrnCgw) = 0.0377
>g

Sistema di misura capace (Y%RE,min,Cq,Cgk)

@

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

Data

1111/2017 11 /161202 GC_1_me.def

Firma

GETRAG S.p.A.

Dipartimento

MVZ 406001 011_DCT 300 Hard CG.DFQ




Q Capacita strumenti di misura Pagina
0-D A §°
Dataod.  15M11/2017 | Nome oper. mario.bozza Reparto/Area/Prod. NN Postodiprova  Dentatura DG
Calibro Master Caratteristica
Desc. calibro Banchetto in accigio Desc. mast. DG Desc. Car.  oMdk DG
N¢ calibro MVZ 406001 004 N° master MVZ 400571 001 NeCaratt. 2511122450 _21A R
Ris. calibro 0,001 Valore reale mast. 124,5 Val. Nom. 124,195 LSS 124,210 = 0,015
Caus. Pr. Cg CgK Unita di misura  mm Unita di mmm LSl 124,180 '_i -0,015
Nota Banchetto aMdk MVZ 406001 004 per ructe dentate DCT 300 soft
124,503 3 Xg+38g Xm+ 0,17
T 124,502—5
E. 124,501 é
8 124,500 Xg Xm
= ]
= 124,499
= B
124,498 o
124,497 3 %g-88g xm—0,1-T
T T T T | T [} T T l T T T T | i T | T T T [] l
0 5 10 i5 20 25
N®Valore —
i X i X i X i Xi j X
1 124,500 & 124,500 11 124,498 16 124,501 21 124,501
2 124,500 7 124,499 12 124,498 17 124,51 22 124,502
3 124,500 8 124,499 13 124,500 18 124,501 23 124,501
4 124,499 g 124,499 14 124,501 19 124,500 24 124,501
5 124,499 10 124,498 15 124,501 20 124,500 25 124,501
Valori a disegno Valori Calcolati Statistiche
Xm = 124,50000 Xg = 124,50008
LSl = 124,180 Xming = 124,498 Sg = 0,000997
LSS = 124,210 Xmaxg = 124,502 .
IBi| = Kyl = 0,000080000
T = 0,030 Rg - 0,004
Mot = 25 Nelf = 25
Minimo riferimento per sistema di misura capace
Cg=m" = 1,51 Tena = 0,0264
7 4sg 0 1 133 min o)
0,147 - 1% ¥ | [ [ [
Coal = = 1,46 Tmin(c = 0,0273
ak 2:5g 0 1133 min{O )
%RE = 3,33% lz |é | T ein (%RE) = 0,0200
Sistema di misura capace (%RE,Cg,C gk} @
GETRAG 2014 MSA: Verfahren 1
Data Firma Dipartimento
15/11/2017 10/ 120614 GC_1_me.def GETRAG S.p.A. MVZ 406001 004_DCT 300 Soft_CG.DFQ




MEN GCGEAEIAG Production Part Approval
DIMENSIONAL TEST RESULTS

Organization: GETRAG Part Number: 251.1.1223.50
SupplierVendor Cade: GETRAG Modugno Part Name: Double Gear 2nd / Rev
INSPECTION FACILITY: Design Record Change Level: 3 Index "b"
Engineering Change Documents: C005149_MIP_5 - 27/03/2017
NA Organization Measurement Resuits {Data)
tem Dimension/Specification Specification / Limis Classif. ngé d 1 2 3 4 g ;g{:ﬁ:ﬁ Ok %t:
1 |Teeth Profile & Lead, Pitch 0K MNOK 5 OK oK OK OK OK oK
2 [MdK 123,685 | 123.623 <M=> ] 123.649 | 123.652 | 123.660 | 123.650 | 123.662 oK
3 |df . 111.200 | 110.850 5 110.993 | 110.993 | 110.967 | 110.978 | 110.982 OK
4 |da 125.300 | 125.040 5 125.168 | 125,171 | 125.143 | 125.156 | 125.156 OK
5 |Fr 28 (] <M> 5 8.3 6.4 8.2 7.0 49 oK
6 |Residual Stress according GN4110 - Z45 OK NOK 1 OK OK
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O Institute of Materials Engineering S'."Q{fﬂgﬁ?fggféﬁeue -
Metallic Materials
Prof. Dr.-Ing. Berthold Scholtes ZERTECH

Prof. Dr-Ing. Thomas Niendorf
Zentrum fiir

Randschichtanalytik

ZerTech —division of [nstitute of Matetials Engineering, D-34125 Kassel und -Technik
F.T.M.sRL delivery address: Sophie-Henschel-Haus
Atin. fo Mr. Blasotta Ménchebergstralte 3

. . .y . D-34125 K |
Forniture Tecniche Meridionali asse
Via di San Giuliano 47 phone: 0040-561/804-3657

1121 i

[ Foggla telefax: 0049-561/804-3662
Italy
our reference person in charge phone: 0049561/804- date:
MPT-12_rep Dipl.-Ing. Django Baunack 3657 17 November 2017

Order-No. 4500495530

Test Report

Object of examination:

One specimen of each pari 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 @ 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 drsand in a zone of £ 3 mm from the gear centre means in tooth
root area of the gear). The ftilt of W-angle occurs in the height of the footh. The residual
stress state is carried out in the distances fo the surface shown in table 1.

Pos. Part name Part number Gear teeth | Measuring Pos. | Depth Profile
c;:clz(id A B ¢ num
1 | Input shaft outer 2516121835 1 X 5, 20, 40, 60, 80
2 | Input shaft outer 2516121835 | X 5, 20, 40, 60, 80
3 |Double Gear 25111122350 “II X 5, 20, 40, 60, 80

Table I: Part list of samples

MPT-12 1/4



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 (20@):
Step-feeding:

Primary aperture:

Detector aperiure:

Evaluation parameter:

Determination of peak position:

Calculation of residual stresses:
Diffraction angle of stress free

crystal [attice:
X-ray elastic constant:

Resuits:

F2

Cr ko

{211}

0° £18° £ 27°, £ 33°; £ 39°; £ 45°
148° - 164°

0.1°

1.0 mm for measuring point A and F
0.5 x'4.0 mm? for measuring point B
symmetrizing slit

gravitational line method
sin®Y-method

@y = 78.035°
%S, = 6.09- 10 mm?/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 6t in MPa IW in degree
0.005 -740 +-38 5,88
0.020 -950 +-48 5,36
0.040 -1135 +-56 6,10
0,060 -1110 +-57 5,99
0,080 -1055 +-52 6,15

Table 1: Residual stresses and integral width; Input shaft outer; 2516121835; Posi-

tion B

MPT-12
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Distance from the Residual stresses Integral width
surface in mm 6t in MPa IW in degree
0,004 -695 +-30 5,96
0,021 -705 +-35 5,86
0,041 -930 +-45 5,93
0,060 -1055 +-50 5,93
0,080 -865 +-45 5,92
Table 2: Residual stresses and integral width; Input shaft outer; 2516121835; Posi-
tion B
Distance from the Residual stresses Integral width
surface in mm oS in MPa IW in degree
0,004 -805 +-45 5,77
0,022 -1030 +-55 5,92
0,040 -1070 +-50 5,86
0,062 -1145 +-50 5,96
0,080 -960 +-45 6,09

Table 3: Residual stresses and integral width; Double Gear; 25111122350; Posi-
tion A

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

Yours sincerely

.D W M
Django Baunack ZERTECH

Person in charge

Zentrum fiir
Randschichtanalytik
und -Technik

Annotations:
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ZerTech is accredited to DIN EN ISOAIEC 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 methed is descripted in DIN EN 15305 Non-destruclive festing - Test
Method for Residual Stress Analysis by X-ray Diffraction. The proceedings of the Hole Drilling Methed are ruled in ASTM-
Designation E837-13a Standard Tesf 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 nécessary because of our limited stock keeping
capacity.
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REPORT 18/004 . Data 04/01/2018
Author:R. Padolecchia

Reasen for analysis: PPAP Requester: [WLQ - M. Vicenti
Motive delfindagine: . Richiedante:;
Part Name: P/N:
Norna particolara: DG 251.1.1223.50
Material: GCG_805000 Part 2 8/N: N
State of part: ot Customer:
Stato del parlicolare: Finito Clente: Renault
Result: OK Distribution  [WLGH - M. Vicenti
Ristitato: list:

Usta df

disiribuzione:
Notes: Versione 21 A
Note:

Drawing (Disegno)

prafile ¢ denta

Picture 1: posizioni di misura a disegno.

o
o~

Surface hardness verification (verifica durezza superficiale}

Component Scale Position Measured Value Range
Gear HRG M1 60.8 -
Gear HRA M1 82,5 80.5+ 2.5

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

Component Scale Sample # (Position Measured Value Range

Gear CHD 550 HV1 763118 M2 {tooth flank) 0.89 0.5 +0.4 mm

Gear CHD 550 HW 76318 M2 {tooth flank) 0.87 0.5 + 0.4 mm

Gear CHD 550 HWA 763/15 M4 {tooth Hank) 1.00 0.5 mm min.

Gear GCHD 550 HV1 76318 M5 (Bore} 0.75 0,8 mm min,

Gear CHD 550 HW1 763/18 Mé { Cone) 0.73 0.40 mm min.

Core Hardness Core hardness HVi0 763/18 M7 (tooth core G2nd) 435 2300

Core Hardness Core hardness HV10 763/18 M7 {taoth core DG_Rev) 334 =300

Core Hardness Core hardness HV10 763/18 M7 (tooth core KK) 387 2300
tecord Owner: F. Guerra Date Issued: 23/02/2018 GIS1 [term Number: 999.89
Jept.: BAWLQ2 Date Revised: 23/02/2018 G182 Classification: Proprietary

8 020 1/3 Retention Period: 3
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BORATO O AMAGNA WNE GETRAG
RA n.A. - BAWLQ
REFORT 1 8/004 Date 04/01/2018
Author:R. Padolecchia
800 T T T T T v
800 + . -
700 + E
= b
Z eo0} 3
3 [ \--\(
~N
Q
400 + i : L
4
300 - . 4
200 t t + f + t
0.2 0.0 0.2 .4 0.8 2.8 1.0 1.2 1.4
Distanza dal bordo (mm)

Picture 2: profili di durezza

Microstructure analysis (analisi della microsirutiura)

Sample #

|as0r18

Gear - Togth flank surface structure:

Martensite e austenite residua {5-10%}

Gear - Tooth base core structura:

Martensits, bainite

Jecord Owner: F. Guerra

Jept.: BANLO2
8 020

Date Issued: 23/02/2018
Date Revised: 23/02/2018
2/3

GIS1 item Number: 999,89
GIS2 Classificatlon: Proprietary
Retention Period: 3



J".j ABORATOR REPOR

REPORT 18/004

AMAGNA NEN CETRAG

Date 04/01/2018
Author:R. Padolecchia

Analysis at Stereomicroscope (Analisi alfo Stereomicroscopio}

Part Radial Offset [mm] Penetration [min] Excess weld metal Sample#
DG 2nd_Rev (2) 0.07 3.98 0.3 " 764118
Range max 0.1 3.5+ 0.5 mm max 0.5
DG_KK (Z1) 0.05 3.05 0.08 764118
Range max 0.1 2.5 min max 0.5

Plcture 4: Sezione saldatura, posizione Z (a sinistra}, posizione Z1 {a destra)

3ecord Owner: F. Guerra Date [ssued: 23/02/2018
Jopt.: BAWLG2 Date Revised: 23/02/2018

8 020 373

GIS1 ltem Number; 999,89
G52 Classification: Proprietary
Retention Period: 3
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ABOURATOR O AMAGHA WAN GETRAG
RA nA. - B Q)
REPORT 18/009 Date: 04/01/18
Author: R. Padolecchia
Reason for analysis: PPAP Requester: |WLQ - Stefano Picerno
Mativo dellindagine: (G_804340-2 part compliance contrel Richiedente:
Part Name: . P/N:
Nome particolare: 7 DCT 300 gearset - 21A variant -
Material: SIN: .
Neeriale: GCG_805000 Part 2
State of part: i Customer:
stot corpateotae: Finished i Renault
Result: OK Distribution |WLQ - 8. Picerna
Risultato: list: ME - L. Landriscina
Lista of
distnbuzlons:
Notes: Spray equipment:
Note: Flushing cabinet Hydac CTU-1230-M-ZR

Spray method:

QPS 130033 (gears)
QPS 130034 (shafis)
Membrane material:
cellulose nitrate
Pore size [mm]:

5,0

Cleanliness Analysis (Analisi della Pulizia)

Part PN Washing Detergent | Sampling Wetted Gravimetric evaluation Max Allowable
Machine date surface [mg/1000cm?] [mg/1000cm?l
[em2]

SG1 251.1,1081.50 | ORE 11033 | NC 3300 211217 627.41 .70 2.6
DG 251,1,1228,50 | ORE 11033 | NC 3300 1812417 613.40 t.40 2.5
SG3 251,1.122550 | ORE 11033 | NC 3300 211217 4016 1.80 25
ISG4 2511122650 [ ORE 11033 | NC 3300 2111217 344.46 1.05 25
ISGS 2519122850 | ORE 11033 | NC 3300 2011217 340.18 1.16 25
|SGS 2511122050 | ORE 11033 | NC 3300 2012117 277.62 1.02 2,5
SG7 251123250 | ORE 11033 | NG 3300 20112117 152.64 0.85 25
REV 251.3,108450 | ORE 11033 | NC 3300 02/01118 434.08 1.04 2,5
RG 2511108050 | ORE 11033 | NC 3300 02/01118 1036.22 1.25 25
DG_Fix 251,1.1220,35 | ORE 11033 | NC 3300 02/01118 561.69 1,55 25
151 251.6.1073,35 | ORE 11033 | NC 3300 03/01/118 416.99 2,03 25
152 2516421835 | ORE 11033 | NC 3300 03/01118 671.89 1.08 25
051 251.6,1076.35 | ORE 11033 | NC 3300 04/0118 610,51 1.98 2.5
0s2 2516107835 | ORE 11033 | NC 3300 04/01/18 514.21 1.51 25

3ecord Owner: F. Guerra
Jept.: BAWLG2
18_002_FPAP_Cleanliness

Date lssued: 04.01.18
Date Revised: 04.01.18
11

GIS1 Item Number: 999.99
G52 Classification: Proprietary
Retenticn Period: 3
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