Part Submission Warrant @

P\

i

EEE GETRAG

Part Name;

Shown on Drawing No.:

Engineering Change Level:

Additional Engineering Changes: na

Ring Gear Cust. Part No.:  251.1.1243.50

251.1.1243.50 Org. Part No.:  251.1.1243.50

3 Index "a” (CO07030_MIP_1) Dated: 28/09/2017
Dated: na

Safety and/or Government Regulation:  [7] Yes No
Checking Aid No.: na

ORGANIZATION MANUFACTURING INFORMATION

Getrag S.p.A.

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

Weight (kg): 2.980

CUSTOMER SUBMITTAL INFORMATION

Bari assembly line (GPS4)

Organization Name & Supplier / Supplier Code

Via dei Ciclamini, 4

Customer Name / Division

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 ] Ne n/a
Submitted by IMDS or other customer format:

(IMDS=International Material Data System)

Are polymeric parts identified with appropriate 1ISO marking codes? [ Yes [ No n/a

REASON FOR SUBMISSION (Check at least one)

Initial Submissicn

[C] Engineering Change(s)

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

[] Teoling Inactive > than 1 year

[C] Change to Optional Construction or Material

[C] Supplier or Material Source Change

[ 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)

(7] 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.

[JJ 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: dimensional measurements material and functional tests (1 appearance criteria statistical process package

These results meet all drawing and specification requirements: Yes O No (If "NO" - Explanation Required)

Mold / Cavity / Preduction 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 production rate of 163 / 8  hours.
| alsc 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 251.1.1080.50).
- Identification grooves according with change C006077

?
Is each Customer Tool properly tagged and numbered? [ Yes O no n/a
/-—"7
Organization Authorized Signature: 4:#5,1‘ Date: 18/05/2018
‘:7-.’—'—_ L 2 /_
Print Name: Tursi Dario Maria Phone No.: +39 0805858360 Fax No.
Title: 7DCT300 Launch Manager E-Mail: dario.tursi@magna.com

FOR CUSTOMER USE ONLY (If applicable))

[ Rejected O other

5,( S 25 .

SPC A caATENA

Part Warrant Disposition: éﬂpproved

Customer Signature:

| |1£.05.1%

Print Name: F Customer Tracking No.:

G_00_05_F_0067
Valid from: 2017-08-30
Reference: G_00_05_P_0013

Security Class: proprietary
Retention: MNQTO1/ Active + 15 years

Page: 11
Final Storage: ME dpt.
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MAVMAGNA HEE GETRAG

RG_7DCT300_Gearset_32C

" SoftTurning
- DRA-10058

Record Owner: Pietanza D. Date Issued: 13.04.2018 GIS1 item Number: N/A
Dept.: WLP Date Revised: --.--.---- GIS2 Classification: NfA
Process_Flow_Gearset_32C_DCT300_PSW_20180413.xIsx 10/ 14 Retention Start Date (Year): N/A
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Capacita strumenti di misura Pfg/]:’a
Q-0 A §°
Data/ora  26/04/2018 | Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Posto di prova R\fftifiCﬂ denti
Calibro Master Caratteristica
Desc. calibro Banchetto in acciaio Desc. mast. Master RG Desc. Car. aMdk RG
N¢ calibro MVZ 406001 060 N*® master MVZ 400573 002 Ne° Caratt. 2511124350_32C
A
Ris. calibro 0,0001 Valore reale mast. 208,304 Val. Nom. 208,3160 LSS 208,350 =0,0340
Caus. Pr. Cg CgK Unita di misura mm Unita di m mm LSl 208,282 :-0‘0340
Nota
208.310*% _________________________________ Xm+ 0,1°T
T 208,308 -
= 2}
£ 208,306
& 208,304 | %
< il
% 208,302 7
208,300 1
208,298
g o e s T i —— T im— = = s s i e m e e e s e e e e e o e Xm—0,1-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 X i Xi i Xj
1 208,3040 6 208,3046 11 208,3057 16 208,3049 21 208,3057
2 208,3041 7 208,3044 12 208,3048 17 208,3052 22 208,3051
3 208,3045 8 208,3049 13 208,3054 18 208,3044 23 208,3049
4 208,3044 9 208,3048 14 208,3050 19 208,3051 24 208,3048
B 208,3049 10 208,3047 15 208,3053 20 208,3045 25 208,3045
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 208,310800 Xmaxg = 208,3057 Xg+3sg E 208,306132
Xm = 208,304000 Xmin g = 208,3040 Xq = 208,304824
Xm-0,1-T = 208,297200 Rg = 0,0017 Xg-38g = 208,303516
0,2:T = 0,013600 Niot = 25 Bsg S 0,002617
T = 0,0680 Sg = 0,000436
Unita di misura E mm |Bil = 0,00082400
Nelt = 25
R Risultati del test : significativo (a < 0,1% )
Bias = 1.21% sY ~Sig e
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 0,15% (‘) é 1 T min (3RE } = 0,00200
Cg= QAT = 560=7,80=998 .[ — "’ Tmin(Cgq) = 0,0116
4'Sg 0 '
0,1°T - | Rg - Xm | e
=t gl - 491<6,855879 |PF—— Tmi = 0,0198
Cox 25 0 1,33 A
Sistema di misura capace {%RE,min,Cg,Cgk)
7 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)
Data Firma Dipartimento

26/04/2018 11/161202 GC_1_me_noEV.def GETRAG S.p.A. MVZ 406001 060_DCT 300 Hard_CG.DFQ



Capacita strumenti di misura F Bgina
1/1
Q-D A §° /
Data/ora  11/06/2018 Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodi prova  Dentatura RG
Calibro Master Caratteristica
Desc. calibro Banchetto in acciaio Desc. mast. Master RG Desc. Car. eMdk RG
N° calibro MVZ 406001 013 N°® master MVZ 400573 001 NeCaratt. 2511124350 _32C
A
Ris. calibro 0,0001 Valore reale mast. 208,943 Val. Nom. 208,9300 LSS 208,955 =0,0250
Caus. Pr. Cg CgK Unitadimisura mm Unita di m mm LSI 208,905 ;-0.0250
Nota
20894B—— — — — — = w5 e R e s e e e e e s e e e e s s o Xm+ 0,1-T
1 208,946 - S22 v b Mo mminrs amg o e Vs 2k BmiE ity o g B — - |Rys8sg
U e A i e SN RS R - e = g
o e e e e e e e o
%5 208,942 735
= 4
208,940
= |
T e s i e o g e B B S s e S B e e s 5 SRR Xm—0,1-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 X i Xi i Xi i Xi
1 208,9428 6 208,9445 11 208,9445 16 208,9443 21 208,9442
2 208,9430 T 208,9441 12 208,9447 17 208,9435 22 208,9445
3 208,9437 8 208,9439 13 208,9452 18 208,9438 23 208,9448
4 208,9442 9 208,9442 14 208,9449 19 208,9441 24 208,9441
5 208,9441 10 208,9438 15 208,9448 20 208,9439 25 208,9440
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 208,948000 Xmaxg = 208,9452 §g +3384 = 208,945808
Xm = 208,943000 Xming = 208,9428 Xg = 208,944144
Xm-0,1-T = 208,938000 Rg = 0,0024 Xg-3Sg = 208,942480
0,2-T = 0,010000 Niot = 25 6sg = 0,003328
T = 0,0500 Sg = 0,000555
Unita di misura = mm |Bi| = 0,0011440
Nelf = 25
Test per Bias . . e
_ Risultati del test : significativo (¢ £0,1% )
Bias = 2,29%
Minimo riferimento per sistema di misura capace
Riscluzione %RE = 0,20% (!)/ 5!3 I T min (%RE) = 0,00200
02T -
Cq = P = 3,24 4,51 577 T iiin (Cq) - 0,0147
‘Sg
o G e
B 2{.:2 Xm | - 248<348<447 Tl = 0,0262
Sistema di misura capace (%RE,min,Cq,Cgk)
1 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)

Data

11/06/2018

11 /161202 GC_1_me_noEV.def

Firma Dipartimento

GETRAG S.p.A. MVZ 406001 013_DCT 300 Soft_CG.DFQ



HEE GETEERAACGS Production Part Approval
DIMENSIONAL TEST RESULTS

Organization: GETRAG Part Number: 251.1.1243.50 .
Supplier/Vendor Code: GETRAG Modugno Part Name: Ring Gear
INSPECTION FACILITY: Design Record Change Level: 3 Index "a"
Engineering Change Documents: C007030_MIP_1 - 28/09/2017
A Organization Measurement Results (Data}
Item Dimension/Specification Specification / Limits Classif. o, 1 2 3 ‘ 4 canedlid | o, | NOE
Tested distruttivo | Ok
1 Teeth Profile & Lead, Pitch . ok NOK | | 5 OK OK | OK OK  OK | lok| |
2 MdK 208350 208282 <M> | 5 | 208325 208.317 208310 208320 208.310 | | oK
3 laf 196,650 196.330 | 5 | 196.481 196.496 | 196.492 196.515 196.404 | | ok
4 da 212500  212.200 |5 |212293 212308 212308 212.337 212.233 | : OK |
] V l l 5 l ] l ‘ | OK l

Fr 32 0 <M> 123 220 | 149 = 160 14.9

Vicenti D. ME 18/05/2018




] 1 L] L] L)
s Ruota cilindrica Evolvente/Elica E
o
8 Nr. prog.: STIO416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 16:48
&= |Dpenominazione: ring gear Numero denti z 72 Largh.fasc.dent. b 30.3mm
g Numero disegno.: D51.1.1243.50-IF Modulo m 2 .6mm| Tratto evolv. La 7. 7mm
= Commessa/serie nr.: 27 — /( Angolo pressione 20°| rratto elica LR 24 . 24mm
g Masch.Nr.: M0O1 spindel: FoOrmrl@fiflolelica 23.359|1nizio elab. M1 32.48mm
% Untersuchungszweck: Laufende Messung @ Basge db 189.5475mm Palpatore o (#2) 1mm
": Werkzeug: Charge: Ang. Base 21.866° Fat.scor.pr. x .037
C 5
o "TIRO" EVOLVENTE
oL} i Sl G CH R R e M R ST it I O T e e Ll S =l
=
‘E Testa
N
L K il
=
6= il
g "wm 'F 7
<<
(-4] it L
o)
5
Vas500:1
£ L |
17}
R
= Vb3.9:1
(=] 5 =
F =
frer)
fro
A 2 il
@ 2.56
S mm
= i - m—— 2984 7
B | Biede |l , % - R e
E 55 37 19 1s | 1c¢ 1b Dente 1bh it ae 1s 19 37 55
E Tolerance | Medio Val.misur [pm] Qual| Tolerance Val.misur [pm] Medio [ Qual
E‘ fHam -—17#5-17.7 Var a 4.0 = 458 Var a 2.1 r12.5
= |fHa -1749F17.7-18.5-15.6+17.1+19.4+-19.6+14.5 -11489F17.5-12.7 -6.6F11.7-11.9-13.8+12.5
g Fa .7 L.5 L.5) 1.5 2.9 2.2 2.2 4.2 1.9 3.2/ 2.2/ 2.0 2.0 2.0
B |ffa 8 1.3] 1.4 2.8] 2.5 2.2 9.4 1.7 5 1.8 1.6/ 2.0/ 1.9 1.9 1.4 1.7
Ca -38/-30F36.1}-36.1-37.5-36.1-36.0-34 .5-36.2 -22/-14F21.1-20.0+-19,9-20.0-19.2-18.9-19.5
ffaf 3] 0.0 0.0 0.0/ 0.0 0.0 0.0/ 0.0 3 0.0 0.00 0.0/ 0.0/ 0.0/ 0.0/ 0.0
P/T-@ [mm] | 196.481 [196.33/196.65] 218, 293 [212.2/212.5]
S sin. BLECA.. DT e S ®
Sotto | oy
g e
o |
o bass
= 20 i v —
o 4 |
© pm ] e
W 1T Lt ‘ i -
o :
U : 1
Vab00:1 — ! :’ i —
i 7 *.
l | b
L !
Vb2:1 | LA TR 7
5 I S eabe B RRIE e e _
A : i
g . &
2 o e TN R It ) N (S 0 RS ) S NN L e _
5 L
b mm
2 = s
C Sopra . i i
s N:2Z 551 .37 19 . 1t 1l¢ 1p '® Dente 1p g At 19 3w g :
1 fHgm  5%4] 3.3 Var & 2.8 £4 Var & 4.1 3.3
§‘ fHR 5+#8| 3.3] 2.2] 2.7 3.4 1.5 5.0/ 6.1 +8 2.00 5.0/ -2.4/ 4.2/ 3.1 0.9 3.3
FR 2.4 2.8/ 2.3 2.1 4.4 2.4/ 3.0 2.1 5.3 5.0/ 4.5 4.4/ 3.1 2.3
£fR 5 1.4] 1.7 1.4/ 1.2| 1.5 1.4 1.4 5 1.8 1.3 2.2/ 1.2/ 1.1 1.8 1.3
CB 2/8 3.2 3.4 2.7 3.2 2.1 3.4] 3.7 2/5 4.6/ 3.8 4.2| 4.0/ 4.2/ 3.5 3.9
KUNGELNBERG| Bd -B+8| -4.6 -8+8 F11.4




Ruota cilindrica Divisione

L

Nr. prog.: STIC0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 16:48
Denominazione: ring gear Numero denti z 72 Angole pressione 20¢°
Numerc disegno.: D51.1.1243.50-IF Modulo m 2.6mm |angolo elica 23.35¢
Commessa/serie nr.: 27 Untersuchungszweck: Laufende Mes sung
Masch.Nr,: MCOOL Spindel: FOI‘mTLQ&Eeﬂg: Charge:
Errori singoli di divisione fp fianco sinistro
+
20pum
T T 500:1
Errore somma di divisione Fp fianco sinistro
%

'500:1
Errori singoli di divisione f£p fianco destro
uk
..... Qo'um
= 750031
Errore somma di divisione Fp fianco destro
+
| PN s sues - SHNGNTINE . BTG
S 500:1
Corsa per misura divis.:204.09 z=15,2mm fianco sinistro / TIRO fianco destro
val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 1.2 11.0 1.0 a o o 6]
Gr. salto di passo fu max 1.6 14.0 3 A 14.0
Scarto di divisione Rp 2 .3 2.0
Err. globale di divisione Fp 13.8 45.0 14.1 45.0
m| BErr. cordale di divisione Fpz/8 5.9 6.8
5 Centricitd Fr (@-sfera =4.5mm) @ i 11l.4pum
Bl
?
g+
b
[ :
3 \ e I T T T T T e e
wf o LLL LI === - e i I I A Y T O
E’. L 20#"‘[ s ey i S e N b e o e et s ‘
H
E} 2
500:1
Err. di concentricitd Fr 1243 32.0
Variaz. spessore dente Rs

tacea non necessar

Iviazione car

Docum.archiviato elettronicamente.Arch

KLINGELNBERG



h L] L] L] | ] l
© Ruota cilindrica Evolvente/Elica =
&
g Nr. prog.: STI0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 12:45
= Denominazicne: ring gear Numero denti z 72 Largh.fasc.dent. b 30.3mm
g Numero disegno.: D51.1.1243,50-1IF Modulo m 2 .6mm| Tratto evolv. La 7 . 7mm
= Commessa/serie nr.: 19— 2— Angolo pressione 20° | Tratte elica LB 24 . 24mm
g Masch.Nr.: MOO1 spindel: Formnegfiolelica 23.359 1nizic elab. M1 32.48mm|,
g Untersuchungszweck: Laufende Messung 0 Base db 189.5475mm Palpatore @ (#2) 1lmm
t Werkzeug: _ Charge: Ang. Base ‘ 21.866? Fat.scor.pr. x .037
(1~} : 1
L] TIRO EVOLVENTE ~—
g s o ;
2 Testa by g
N
.1 2
=
:‘_: 20 (
S | m [
<
(=] flezn)
et ;
S
Vas00:1 |
= =
1~
=
S [Vb3.9:1|
T
e
e
2 L
@ 2.56 !
E mm
o fis —l— 2984
= Piede o kezioeem ol L s e
-S 55 37 19 1s L 1b Dente ib e 1s 1.9 37 55
E Tolerance| Medio Val.misur[,um] Qual|l Tolerance Val.misur[,um] Medio | Qual
E' fHam —17#5-17.9 Var a 2.9 = ILs Var a 3.2 F13.53
= |fHa -17+9F-17.9-16.6-17.1+19.5-18.0-18.4-14.5 -1149F15.3-12.9| -6.2+15,1-13.2+11.8}13.3
g Fa 1.7 1.2 1.5 2.0/ 2.0 1.9 1.9 3.3 2.2 3.2 2.9 2.4 008 eua
8 |ffa 5 1.4] 1.1 1.4 1.8/ 1.7/ 1.5 1.5 5 1.9 1.6 1.9/ 1.8/ 1.6/ 1.7 1.7
Ca -38/-30F35.9135.6-35.9-36.0-35.7-36.0r36.6 -22/-14F19.8-19.1+20.1-19.1+-19.6F19.1}19.2
ffaf 3] 0.0 0.0 0.0/ 0.0/ 0.0/ 0.0 0.1 3 0.0l 0.0/ 0.00 0.0/ 0.0/ 0.0 0.0i
P/T-o [mm) | 196.496 [196.33/196.65] 212.308 (212.2/212.5]
@ Sin_ ..................... VDI des S
Sotto |
2 !
o e ——
o 20 || [FEET e s e s s e e U e e e
o 4
© pm |
< - |
9]
0] |
Vab500:1 |~ !
e |
Vie2ed Rl
; |
- V
s | L
" mm A3
> = i
g Sopra ; . : % o S
u N:Z BS a3 19iee o Tes lpt ody  Dente lp ‘lc 1t 19 £
3 fHEm 54| 3.5 Var & 3.2 +4 var & 3.3 2.1
§' fHR 5#8| 3.5 1.9 4.2| 5.1 1.0 2.8 4.1 +8 4.1 1.0/-5.00 2.5 4.1 0.8 2.1
FB3 2.6 2.9 2.1 2,2 5.1 3.0] 1.7 5.6/ 2.2 4.2 5.8/ 5.5 2.6 4.0
f£R 5| 2.0 2.1 2.9 2.0/ 4,5 2.1 D7 5 2.1 1.2 1.3 1.7 2.2 2.0 3.5
CR 2/5] 3.6] 3.7 3.2 3.2/ 2.1 4.1 3.8 2/5 2.9 2.2] 1.0 2.8/ 2.8 2.5 2.6
KUNGELNBERG| Bdl -8+8| -3.1 -B8+8 =90




Ruota cilindrica Divisione

i

Nr. preg.: STI0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 12:45
Denominazione: ring gear Numerc denti z 72 Angolo pressione 200
Numero disegno.: D51.1.1243.50-IF Modulo m 2 .6mm |angolo elica 23.. 350
i Commessa/serie nr.: 19 Untersuchungszweck: Laufende Messung
Masch.Nr.: MOO1 Spindel: FOITﬂrL&&Ezea.g: Charge:
Errori singoli di divisione f£p fianco sinistro
+ A S s i Ee e Vel b e S
' 20um b g e e e e S S e R i e
e S R e s e e e
Errore somma di divisione Fp fianco sinistro
R A

Errori singoli di divisione £p fianco destro

Errore somma di divisione Fp fianco destro

IZ-O um

©500:1
Corsa per misura divis.:204.09 z=15.2mm fianco sinistro / TIRO fianco destro
val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 1.6 11.0 1.6 11.0
Gr. salto di passo fu max 1.8 14.0 15 14.0
Scarto di divisione Rp 3.1 2,9
Err. globale di divisicne Fp 20.6 45.0 20.7 45.0
m| Ezr. cordale di divisione Fpz/B 8.8 9.6
5 Centricitid Fr (@-sfera =4.5mm) @ : 20.4pum
o . — ;
]
~ :
0| @
Bl
- :
-~ 5 G
CI - Rl ; m
b W
G zoym x S e d :
H B .
§: ..... _ i B L o
ol .
500:1
Err. di concentricita Fr 22.0 32.0
: Variaz. spessore dente Rs

tacea non necessaria

iviazione car
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tacea non necessar

-

Iviazione car

Ruota cilindrica Evolvente/Elica

e

DncurL.archiviatn elettronicamente.Arch

GCG 808006

Copyright (c¢) Klingelnberg GmbH

KLUINGELNBERG!

Nr. prog.: STIOQ416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 15:11
Denominazione: ring gear Numero denti z 72 Largh.fasc.dent. b 30.3mm
Numero disegno.: D51.1.1243.50-IF Modulo m 2.6mm| rratto evolv. La 7 . 7mm
Commessa/serie nr.: 24 — b Angolo pressione 20°|Tratto elica L8 24 ,24mm
Masgch.Nr.: MO0l Spindel: FOormne&miiolelica 23.359% 1nizio elab. M1 32.48mm
Untersuchungszweck: Laufende Messung ¢ Base db 189.5475mm| ralpatore o (#2) 1mm
Werkzeug: Charge: Ang. Base 21.866° Fat.scor.pr. x 0317
TIRO EVOLVENTE
Testa
20
b o
pm
Vas500:1
VB3 .19 L |
v —
2.56
mm
A —
Piede ‘ PO T GG ‘ s W ,
55 37 19 1ls 1lc 1b Dente 1b 1c 1ls 19 37 55
Tolerance | Medio Val.misur {,um] Qual| Tolerance Val.misur [j.Lm] Medio | Qual
foom -17+5F17.6 var a 1.9 -1145 var a 1.6 F12.8
fHa —1749F17.6F18.5-18.4+-16.6-17.217.013.9 -11+#9F15.8-13.4| -7.5-11.8-12.9-12.9}12.8
Fa L7l 3.7 447 Zedl 1e8] 1.8 2.2 3.5 2.6 2.5 2.0/ 2.3 2.5 2.4
ffa 5 1.8 1.4/ 1.7 1.6/ 1.5 1.6 1.5 5 2.2) 1.7 2.0, 1.8 1.6/ 1.8 1.7
Ca -38/-30-36.7-36.5-36.2-37.036.3-36.9-36.9 -22/-14}20.7-20.0-20.5-20.1-19.7:19.9+19.9
ffaf 3[ 0.0f 0.0 0.0/ 0.0 0.0/ 0.0/ 0.0 3 0.00 0.0/ 0.5 0.0 0.0[ 0.00 0.0
P/T-g [mm] | 196.492 [196.33/196.65] 212,308 [212.2/212,5]
(:) sin.
Sotto

o

5 [
f
Vas00:1 |~ f
gt l LK
* |
B | e
{ %
v 4
B LETE
S A L et ) OO JonsV PNy R B RN L L L e e =
SOPEE. [0 i i o, Sl . b Tt )
N:Z S5 3T e et e CE gy oS Hente 1piile It 19 37 .55
fHEm 54| 1B var R 2.0 +4 Var 3.5 3.3
£HB 5+48| 1.8 2.9 0.9 0.9 2.8 2.4 6.1 t8| 8.0 5.3/ -0.8 1.8 2.6 3.5 3.2
F& 3.4, 2.2| 3.6/ 3.2 3.9 4.7 1.9 8.9 5.7| 2.1 4.0/ 4.4/ a.2| 4.6
£ER 5] 2.3 1.5 2.0 1.8 3.8 3.9 0.8 5| 1.8/ 1.8 2.0/ 2.1 1.8/ 1.4] 1.8
cR 2/5| 3.4 3.2/ 4.0/ 3.2 1.0 3.3] 2.8 2/5| 3.8/ 2.9 2.0 2.9 2.0 2.7 2.8
Bd -8+8| -3.3 -B+B -8.8




Ruota cilindrica Divisione

i

Nr. prog.: STI0416a04 0

PNC35 B4784

turno 06-12

Controllore: Data: 22.04.2018 15:11
Denominazione: ring gear Numero denti z 72 Angolo pressione 20°
Numero disegno.: D51.1.1243.50-1IF Modulo m 2 .6mm |Angolo elica 23..35°
Commessa/serie nr.: 24 Untersuchungszweck: Laufende Mes sung
Masch.Nr.: MOO1 Spindel: FoOrmneakzeds: Charge:
Errori singoli di divisione fp fianco sinistro
+
20um
=~ T500:1
Errore somma di divisione Fp fianco sinigtro
g ies ‘ R Ty i e A :
500:1
Errori singoli di divisione f£p fianco destro
+ ........
et O
-~-I20pm
TEITBG0L
Errore somma di divisione Fp fianco destro
—'_'_'_‘_H__‘-—ﬁ-—._

; Izo'um

Copyright (c) Klingelnberg GmbH

500:1
Corsa per misura divis.:204.09 z=15.2mm fianco sinistro / TIRO fianco destro
val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm
Gr. err. singoli divisione fp max 1.2 11.0 2.2 11.0
Gr. salto di passo fu max D1 14.0 1.6 14.0
Scarto di divisione RD 2.3 Boui2
Err. globale di divisione Fp 16.0 45.0 15.9 45.0
Err. cordale di divisione Fpz/8 6.5 8.5
Centricitid Fr (@-sfera =4.5mm) © : 13.4um

+
R o T O e e e
L e CEERRAAEEERENEEZ
20um =
500:1
Err. di concentricitd Fr 14.9 32.0
Variaz. spessore dente RS

tacea non necessar

iviazione car
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KLINGELNBERG



tacea non necessar

iviazione car

DucurL.archiviato elettronicamente.Arch

GCGE 808006

Copyright (c) Klingelnberg GmbH

KLINGELNBERG:

L) L] L] a1
Ruota cilindrica Evolvente/Elica LA
Nr. prog.:; STI0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 13:22
Denominazione: ring gear Numerc denti z 72 Largh.fasc.dent. b 30.3mm
Numero disegno.: D51.1.1243.50-1IF Modulc m 2 .6mm| Tratto evolv. La 7 . 7mm
Commessa/serie nr.: 22 — 4— Angolo pressione 20°| Tratto elica L8 24 .24mm
Masch.Nr.: MO0l spindel: Formnesbiolelica 23.35°|1nizio elab. M1 32.48mm
Untersuchungszweck: Laufende Messung Base db 189.5475mm| paipatore @ (#2) 1lmm ;
Werkzeug: Charge: Ang. Base 21.866° Fat.scor.pr. x .037
PIRO sin. EVOLVENTE e L
fbeaandiRinn il sl . : wf ‘_))20_
Testa el
o L =l e o) St Lt R |, O S T e ) e e S T
pm B =
Va500:1 b
Vb3.9:1 | 2
e L At S b5
2.56 — 32.48
mm I
& - 8 b ol
Piede et Mg i sl LoiPsree
55 37 19 1s 1c 1b Dente Ib:q1¢ lg18 TR
Tolerance | Medio Val .misur [Jum] Qual| Tolerance Val.misur [um] Medio | Qual|:
fHam -175F18.0 var a 2.3 =11+5 var a 2.2 -13.4|
fHa —ﬂ7i9~18.0—17.4-17.3l—l'7.5—l9.2-19.6—15.6 -11+9}14.7-14.8/ -7.6-13.0F12.6-13.2}13.4
Fa LT Z6 L4 LBl a8l BB 159 2.0 3.3 2.7 2.8 2.3 2.8 2.8
ffa 5 1.5 1.5 1.4/ 1.5 1.1 1.4 1.8 5 1.5 2.3 1.9 2.4 1.8 1.7 2.1
Ca -38/-30F36 . 036 .21-35.8+36,0-35.9-36.1-36.5 -22/-14F20.6-19.0+-19.6-20.2-19.0F18.7+19.2
Efaf 3] 0.0 0.00 0.0/ 0.0/ 0.0/ 0.0/ 0.0 3 0.00 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0
P/T-@ [mm) | 196.515 [196.33/196.65] 212 337 [212.2/212.5]
@ sin ELICA- ot VDT QL@@ i L ‘
Sotto I :
20 }»
N | &
Va500:1 ! ! .I
|
N } ‘ Puy R | b e e e R ' 3
S | ........ 1 2
*!— =
5 i L L
l"{'lT'l'\6 ; e R e e e T e BT TR RS S bt
Sopra =i i e B = BN T :
N:Z §5 375, 19 @ 1t - 1¢ o Ip & Dente lp:iide il a9 .37 58 T
fHEm 5%4| 2.8 Var 3 5.7 +q Var f 5.0 1.3
fHR 58| 2.8 0.1 1.3] 5.8 1.6 3.9 5.7 8 4.7 1.4/ -2.9 4.0/ 0.8/ -1.0 1.3
FR 2.7 3.9 2.9 2.1 3.4 2.0 2.8 6.7 3.2 3.1 5.2/ 5.8/ 2.4f 4.2
£ER 9 1.7 2.2] 1.9 1.2 1.8 1.5 1.1 5 2.4 2.0 1.8 1.2/ 2.3 2.2/ 1.9
CBR 2/5| 2.9 3.3 2.7 2.0 2.3 3.4/ 4.3 2/5 3.6/ 1.8 0.5/ 3.1] 2.5 2.3 2.5
Bd -8+8| -4.1 -8+8 -7.6




1}

L) 1 . ] L} 1 @ E

Ruota cilindrica Divisione %

&

Nr, prog.: STI0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 13:22 g

Denominazione: ring gear Numero denti z 72 Angolo pressione 200 =

Numero disegno.: D51.1.1243.50-1IF Modulo m 2 .6mm |angole elica 23.35%¢ g

| commessa/serie nr.: 22 Untersuchungszweck: Laufende Messung =

h Haslch.Nr. H MOO1 Spindel: Formr_leatze‘lm Charge: g

(X

Errori singoli di divisione fp fianco ginistro ©

....... m

=

=

N

20um ©

e >

500:1 -E

Errore somma di divisione Fp fianco sinistro EE

i a

! et

i =

..... + : et @

(1°]

;i e L W T 'E

IZOym ; e (=]

1=

e e e T e e e O S 3 S

o : =t

i o e I e e =2

500:1 [-L]

(=]

Errori singoli di divisione fp fianco destro :;

i 2

+ ...... :

2 (]

........... &

—_ ©

o £

| 20um =

S

SiE00aL : o
Errore somma di divisione Fp fianco destro

Copyright (c} Klingelnberg GmbH

500:1
Corsa per misura divis.:204.09 z=15.2mm fiance sinistro / TIRO fianco destro
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.

Gr. err. singoli divisione fp max T 2 11.0 T2 i T ISR )
Gr. salto di passo fu max 1.0 14.0 1.2 14.0

Scarto di divisione Rp B 2.4
Err. globale di divisione Fp 19.5 45.0 19.8 45.0
Err. cordale di divisione Fpz/8 B .2 8.5

Centricitd Fr (@-sfera =4.5mm) © : 15.2um

e e T T L T T e e

AR

_‘-‘.—l—I—l_l—

500:1
Err. di concentricita Fr 16.0 32.0
Variaz. spessore dente Rs

KUNGELNBERG




tacea non necessar

Iviazione car

DncurlLarchiviato elettronicamente.Arch

Ruota cilindrica Evolvente/Elica

i

GCG 808006

Copyright (c) Klingelnberg GmbH

KLINGELNBERG

Nr. prog.: STI0416a04 0 PNC35 B4784 Controllore: turnc 06-12 Data: 22.04.2018 15:26
Denominazione: ring gear Numero denti z 72 Largh.fasc.dent. b 30.3mm
Numero disegno.: D51.1.1243.50-1IF Modulo m 2.6mm| Tratto evolv. La 7 . 7mm
Commessa/serie nr,: 13 = 5 Angole pressione 209|Tratto elica LB 24 . 24mm
Masch.Nr.: MOOQ1 spindel: Formne&mbicleiica 23.35°| 1nizio elab, ML 32.48mm
Untersuchungszweck: Laufende Messung @ Base db 189.5475mm Palpatore @ (#2} 1mm|
Werkzeug: Charge: Ang. Base 21.866° Fat.scor.pr. x .037
TIRO
Testa
20
JE
pm
Va500:1
V3.0 ¢1. (),
2.56
mm
Piede ‘ Loy (s e Rl
B8 Sy, 18 e ol Dente b '1le 1s 19 37 55
Tolerance | Medio Val.misur [].J.ITI} Qual| Tolerance Val.misur [,um] Medio | Qual
fHom -17%5}17.2 var a 2.3 =44 £5 var a 2.4 F13.4
fHa —1719-17.2—17.6-18.2~17.l—16.51—15.9—12.1 -11i9"13.0L12.0 -5.6r12.9-14 .41-14.2}13.4
Fa 1.8 1.6/ 1.6/ 1.9 1.2/ 1.9 3.2 2.4/ 2.1 4.0/ 2.3 2.7 2.8 2.4
ffa Bl 1.8 1.7 1.8 1.9 1.1 1.7 1.7 5 1.8 1.8 2.3 1.8 1.8 1.7 1.8
Ca '35/“30—37.1-36.5-37.2—37.4—36.3—37.0-36.9 '22/‘14_19.9—19.0-19.7—18.3—18.3—19.0—18.7
ffaf 3] 0.0 0.0/ 0.0/ 0.0 0.0/ 0.0 0.0 3 0.0/ 0.0/ 0.0 0.0/ 0.0/ 0.0 =0
P/T-g [mm] | 196.404 [196.33/196.65] 212.233 [212.2/212.5)
@ sin. 87 0B O o[- P @
Sotto | ; ": s
o Fos
} 20 ‘ f— —‘L —'r— ........ -—4— ]
pm | !
EN ! X II* b
Va500:1 ~ ik o
Vb2:1 | =
5 B 2
mm
6
Sopra i e : i _ i
N:Z BB B g i ¢ e It TG Thente Ipde i1k 18:° 379585
fHRm 5%4] 2.8 Var B 3.6 +4 Var f3 5.3 2.2
fHR 5:8| 2.8] 4.6/ 3.6/ 1.0/ 1.4 2.1 4.2 +8 6.6/ 2.31-1.3| -0.4/ 2.1] 4.9 2.2
F& 2.6/ 2.2 2.3 3.3 5.8 2.4 2.8 7.9 4.2] 1.8 3.0/ 5.4 7.1 4.9
f£83 5 1.3 1.4/ 1.2 1.2] 3.0/ 1.3 sl 5 2.00 2.0 1.3 2.1f 2.0/ 1.8 2.0
CcR 2/5] 3.8 3.9 4.1] 3.8 0.9 3.2/ 4.0 2/5| 3.7 2.3 0.8 1.7 1.7 2.0 1.9
Bd -8+8| -2.8 -8£8 -7.9




Ruota cilindrica Divisione

2

Copyright (c¢) Klingelnberg GmbH

Nr. prog.: STI0416a04 0 PNC35 B4784 Controllore: turno 06-12 Data: 22.04.2018 15:26
Denominazione: ring gear Numero denti z 72 Angolo pressione 20¢°
Numero disegna.: D51.1.1243.50-IF Modulo m 2 .6mMm |aAngolo elica 23.35°
Commessa/serie nr.: 13 Untersuchungszweck: Laufende Messung
Masch.Nr. : MOO1 Spindel: Formriegfzels: Charge:
Errori singoli di divisione f£p fianco sinistro
T
20um
5. 5001
Errore somma di divisione Fp fianco sinistro
> + .....................
20um w
500:1
Errori singoli di divisione f£p fianco destro
+
IQ O,um .............
> _ 5 00 e e bR e eenae e B S sl S i, St
Errore somma di divisione Fp fianco destro
Izo,um w ______ o
500:1
Corsa per misura divis.:204.09 z=15.2mm 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 11.0 1.3 11.0
Gr. salto di passo fu max 1.5 14.0 0.8 14.0
Scarto di divisione Rp 257 2.6
Err. globale di divisione Fp 17.4 45.0 18.3 45.0
Err. cordale di divisione Fpz/8 8.1 7.8
Centricitid Fr (@-sfera =4.5mm) () 13.7um
e e R e o o T S T el Bt e e T N e I PP BB e R e Bt e ol L
I”’m g T SR AN NN RN A0 e
500:1
Err. di concentricita Fr 14.9 32.0
Variaz. spessore dente Rs

tacea non necessar
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State of part: Finito Customer: |panault
Stato del particolare: Cliente:
Result: 0K Distribution |ME - M. Vicenti
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Picture 1: posizioni di misura a disegno.

Surface hardness verification (verifica durezza superficiale)

Component Scale Position Measured Value Range
Gear HRC M1 60.7 -
Gear HRA M1 81.4 80.5+25

Record Owner: F. Guerra
Jept.: BAWLQ2
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Author: V.BUONAROTA

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

Component Scale Sample # |Position Measured Value Range
Gear CHD 550 HV1 2070/18 M2 (tooth flank) 0.86 05+04
Gear Core hardness HV10 2070/18 M4 (tooth core) 369 min 300
o T G O S S - SR LT O Ol S P T GO N T I SO
800
= 700 -
g 800 ;
] :
&8 soc -
400 —
:oof...\....."................
00 02 04 08 08 10 12 1.4

Distanza dal bordo (mm)

Picture 2: profili di durezza

Microstructure analysis (analisi delfa microstruttura)

Sample # 2070/18
Gear - Tooth flank surface structure:  |Martensite e austenite residua (<5%)

Gear - Tooth base core structure:; Martensite, bainite

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

Record Owner: F. Guerra Date Issued: 21/05/2018 GIS1 Item Number: 999.99
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Institute of Materials Engineering

Metallic Materials

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

( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-19045-03-00

Zentrum fir
Randschichtanalytik
und -Technik

FORNITURE TECNICHE MERIDIONALI
F.T.M. SRL

ACCOUNT DEPARTMENT

V1A DI SAN GIULIANO 47

71121 FoGgaia

ITALY

delivery address: Sophie-Henschel-Haus
Ménchebergstralte 3

D-34125 Kassel

phone: 0049-561/804-3657

telefax: 0049-561/804-3662

date:
28-Jun-18

person in charge
Dr.-Ing. Django Baunack

phone: 0049561/804-
3657

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 drrand 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.

No. Part Name Part/Drawing No. tgeii; Me?f‘gmg SR Pt
A|B| MP in um
1 ostgsgan— 2516123935 I X g
2 Osigz"‘é;a“' 2516123935 I R | g e
g | RE (;’;Ei)a“te 2511124350 1 X g
£ | NG (;j ;E;a“te 2511124350 1 M e
2 (;’;(ga“te 2516123335 1 X 2 ATl
g | A [;’;é;a“te 2516123335 I X B A0
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: F1

Radiation: Cr ko

Crystal lattice: {211}

Crystal orientation (y-angle): 0° £18°, £ 27°, £ 33°% + 39°;, £ 45°
Diffraction angle range (20): 148° - 164°

Step-feeding: 0.1°

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:

@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®P-method

®o=78.035°
1%£S2=6.09-10° mm2/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 oS 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 £ 60 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 oES 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 5,71
0,060 1250 + 65 5,63
0,079 1125 +55 5,69

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

Distance from the

Residual stresses

Integral width

surface in mm oES 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 o=S 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 5,81
0,080 -1320 =65 B85

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

Distance from the Residual stresses Integral width
surface in mm cES 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 Foist fil
.entrum tur

y " ] ) i i
Dyenat [Sacenrs Randschichtanalytik
Y o

{
L

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



GETRAG SpA

Analisi di similitudine GN4402

HEE GETRAG

Analisi di similitudine Ppk

Formular Nr:

{Datum:

Status; Entwurl

Formular Eigner / Fachbereich:
Prozess-VA-verweis:

Macchina da confrontare: SLW11046

Capability da confrontare Nr.: 02/03/2017

Codice Pezzo di riferimento:

Il grezzo & uguale?
Stesso processe di TT?
Stesso clamping system?
Gli uomini sono gli stessi?
Il metodo & uguale?

MSA eseguita e ok?
Condizioni ambientali ok?

Si__No

KX |X|X|X[x|x

1251.1.1080.35

Slesso grezzo

Stesso processo di trattamente termico
Stesso sistema di serraggio

Stessi uomini

Stesso metodo applicato
MSA eseguila e ok

Condizioni ambientali adeguate

Partnumber in esame:

Esito Correlazione:

Data: 18/05/2018
Owner: G.Sette
Abt.: WLQ1
251.1.1243.35

Il processo & paragonabile
capacita di processo confermata

Deviazione Std. Ammessa: + 25 %

Componente di riferimento

Componente in esame

DIMENSIONI DIMENSIONI
— 2 . Deviazi = e . .
Caratteristiche E Nominale ammﬂsZﬁT% Nominale Deviazione % | i.0./n.i.O.
numero denti Z — 71 72 i.0.
diam.primitivo - @ mm 193.496 189.548 i.0.
Altezza dentatura mm 30.300 30.300 i.0.
diam.testa - @ (da) mm 216.200 212,500 i.0.
Studio delle specifiche Studio delle speciliche
Caratteristiche £ Nominale Tholkarariiy P, & g' Nominal Iollgranza Targel .0./n.i.0 Min. P, Min. P,
£ T, b a 2 minale T (1,001,33/1,67) i.0./n.i.0. in. P, in. Py
Mdk - @ mm 211.198 0.071 2.29 208.316 0.088 1.67 i.0 2.19
Fr { Eccentricita) ym 0 32 3.35 0 32 1.67 i.0 3.35
um —
pm e
pm -
pm —
pm —

G_00_06_H_0001
G.Sette / WLQO1
Analisi di similitudine_Ppk_VAR32C_2018.04.10.xlsm

Date Issued: 2017-12-21
Date Revised: 2017-12-21

Process Ref.: G_P11_0001_00
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GIS1 ltem Number: 04.01/5+3
. G182 Classification: proprietary
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