Part Submission Warrant

&
I\ SMIAGINIA

BHMLse
HER GETRAG

Part Name: Output Shaft 1

Cust, Part No.: 251.6.1296.35

Shown on Drawing No.: 251.6.1296.35 Org. PartNo.:  251.6.1296.35

Engineering Change Level: 3 Index "b" (CO08074CP2) Dated: '26/09/2017
Additlonal Engineering Changes: na Dated: na
Safety and/or Government Regufation: [ Yes No Purehase Order No.: Weight (kg):  1.851
Checking Aid No.: na Checking Aid Engineering Change Level: na Dated: na

QRGANIZATION MANUFACTURING INFORMATION

Getrag S.p.A.

CUSTOMER SUBMITTAL INFORMATION

Bari assembly line (GP54)

Organization Name & Supplier / Supplier Code

Customer Name / Division

Via dei Ciclamini, 4 na

Street Address Buyer / Buyer Code
Modugro (Ba) Puglia 70026 ltaly DCT300

City Region Postal Code Country Application
MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?
Submitted by IMDS or other customer format;

}Yes Ono nfa

(leS=lnternationaI Material Data System)

Are palymeric parts Identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

Initial Subrmission

] Engineering Change(s).

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

[ Tooling Inactive > than 1 year

REQUESTED SUEBMISSION LEVEL (Check one)

[ Yes ONe nfa

[ Change to Optional Construction ar Material
O supplier or Material Source Change

[ Change in Part Processing

[ Parts Produced at Other or Additional Location

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

[l Level 1 - Warrant only {and for designated appearance items, an Appearrance Approval Report) submitted to clistomer.
[ 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 customar,

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

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

SUBMISSION RESULTS
The results for: dimensional measurements

These resulls meet all drawing and specification requirements:
Mold / Cavity / Production Process na

material and functional tests ~ [] appearance criteria

statistical process package

(If "NO" - Explanation Requlred}

Yes [no

DECLARATION

| hereby affirm that the samples reprasentad by this warrant are representative of our paris which were made by a process that meets all Production Part

Approval Procass Manual 4th Edition Requirements, | further affirm that these samples were produced at the production rate of 163 / 8

hours.

| also certify that documented evidence of such compliance is on file and available for review. 1 have noted any deviations from the declaration belaw,

EXPLANATION { COMMENTS: - First PPAP Submission (only differences from variant 251.6.1076.35)

- groove S apd W design change (including EP part design)

- shot peening standard change

- [dentification grooves in according with change CO06077

Is each Customer Tool properly tagged and numbered?

[ Yes CInNo nfa
Organization Authorized Signature: W Date: 23/03/2018
Print Mame:  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})
Part Warrant Disposition: %A/pproved O Rejected O Other

Customer Signatura:

Date:

72 /03/1 P

Print Name:

Customer Tracking No..

_00_D5_F_0067
Valid from: 2017-08-30
Reference: G_00_05_P_0013

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

Page: 1/1
Final Storage: ME dpt.




" 7 New P/N introduction - 1296.35

Short description: Initial PPAP {only differences from 1076)

PPAF Requirements Required Note PPAP Docs updated
Final Drawing + G.D. +

1|Design Records vB?
2|Authorized Engineering change dacuments see dwg
3[Customer Engineering approval
4|DFMEA
51Process flow diagram(s)
6|PFMEA
7|Contral plan
8[Measurement system analysis studies Studio Tipo 1 per MdK
|_9|Dimensional results
10| Records of Material / Performance test results LAB + Pallinatura +

Pulizia
Ppk for MdK and Fr

11| Initial process studies

12]Qualified laboratory documentation
13|Appearance Approval Report (A.A.R.}
14|Sample Production Pans

15| Master sample

16| Checking aids

17|Customer-Specific Requirements

| 18| Part Submission Warrant (PSW)

Other requirements
PSW Raw part
PSW E.P, part
PSW Engagement Rings NO

L] ] K

23/03/2018
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MAGNA mEE GETRAG

081_7DCT300_Gearset_1A-21A_&_ 21H

heBbing.
Pfauter FRW-10014
Pfauter FRW-100:13

spline rolling
Excello WAW-10023

washing before heat treatment
ORE-10162

heat treatment
ECM Vertical Furnace

shot peening
Panghorn OKU-10238

staightening
Galdabini RIA-10026

grinding dimensiens
{erooves)
Sehaudt SILA-11055
grinding dimensions
{diameter)
Schaudt SLA-10036
Schaudt SLA-10038

power honing
Prawema HNW-11011

Superfinishing
Nagel HNA-10055

washing
Duerr ORE-10061

washing
Duerr ORE-11033

Date IsPysghPA@3.2017
Date Revised: 16.03.2018

U0 LUIOIET AR oy

Record Owner: Pietanza D.
Dept.: WLP
Process_Flow_Gearset_1A_+_21A_+_21H_DCT300_|

GIS1 ttem Number: NfA
GIS2 Classification: N/A
Retention Start Date {Year}: N/A
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T AT Pagina
Q Capacita strumenti di misura Iy
a-p A s°
Data/ora  16/03/2018 | Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Dentatura OS1
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. BPP Desc. Car.  eMdk OS1Z19
N° calibro MAR 402080 046 N® master MJU 416161 004 N®Caratt,.  2516129635_21H R
Ris. calibro 0,0001 Valore reale mast, 63,033 Val. Nom. 63,0330 LSS 63,0480 =0,0150
Caus. Pr. Cyg Cgk Unitd di misura ~ mm Unitd di mmm LSl 63,0180 ;-0,0150
Nota
3036 s - — - — - — - — - — - — - — - — - — - - T -] Xm+ 0,1 T
N e —— Xm—0,1-T
T T T T T T T T T T T T U T T T T T T T T T T T 1
0 5 10 15 20 25
N*®Valore —
i Xj i X i Xi i X i Xi
1 63,0330 5] 63,0331 11 63,0334 16 62,0336 21 63,0335
2 63,0331 7 63,0332 12 63,0334 17 63,0335 22 63,0335
3 63,0331 B 63,0333 13 63,0334 18 63,0337 23 63,0337
4 63,0332 9 63,0334 i4 63,0337 18 63,0338 24 83,0334
a8 63,0332 10 63,0336 i5 63,0335 20 63,0337 25 63,0334
Valorl a disegno Valori Galcolati Stalistiche .
Xm+0,1-T = 63,036000 Xmaxg = 63,0337 Xg+3sq = 63,034044
Xm = 63,033000 Xming = 63,0330 Xq = 63,033408
Xm=0,1-T = 63,030000 Rg = 0,0007 Xg-3sg = 63,032772
0,27 L] 0,006000 Niot = 25 685q = 0,001272
T = 0,0300 Sq = 0,000212
Unita di misura = mm [Bi = 0,00040800
Teff = 25
T r Bi
e est per Bias - T Risultati del test : significativo (u 5 0,1% )
) Minime riferimento per sistema di misura capace
Risoluzione %RE = (,33% ‘i? 5_!3 | T win (%RE} = 0,00200
02T 11 _©
== = 500=7,08=9, T mi = 0,00564
Cg 4.89 5,09 7, 9,06 o 1 1’33 min (Cq }
: 0,1'T'i§g-Xml
=g | = 43826117, T mi = 0,00972
Ck 25q 438=6,11<7,85 I 11,33 min{Cgk )
Sistema di misura capace {%RE,min,Cq,Cgx) @
0 GETRAG MSA 2017: Gapability of measuring system (Type-1 Study)

Cata

16/03/2018

117161202 GC_1_me_noEV.def

Firma

GETRAG S.p.A.

Dipartimento

MAR 402090 046_0S1 Z19 .1296_21H DCT

300 Soft CG.DFQ



2 SRR Pagina
Q Capacita strumenti di misura 1
t-D A §°
Dataod. 29M1/2017 |Nome oper. mario.bozza Reparto/Area/Prod. NN Postodiprova  Levigatura OS1
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Serie KIT BPP Dese. Car.  sMdk OS1 Z19
iN° calibro MAR 402090 049 N master MdJU 416161 004 NeCaraft. 2516129835 N
Ris, calibro 0,000 Valore reale mast. 62,812 Val. Nom. 62,8115 |85 62,8430 =0,0315
Caus, Pr. Cg CgK Unita di misura  mm Unita di mmm LSl 62,7800 ;—0,0315
Neta !
t B2 BIB]  ~ T T T T T T T T T T T m e e e m - - - — - — - — Xm+ 0,1-T
E 62,816
o 62,814 | . -
™~ o Zg+38g
- e %
3 62,812 38 4,
~ 62,810
g -
a 62,808 —
62!806 T - — e — m . — e m e o h e e e e — 2 ] *m— 0]1-T
T T T T T T T T T T T T T T T T T T T T T T T T T
o] 5 10 15 20 25
N°Valore —
X i X| i Xj i Xj i Xi
6528120 B 62,8122 1 62,8122 18 62,8122 21 62,8129
2 62,8120 7 62,8123 2 62,8124 17 62,8123 22 62,8127
3 52,8121 8 62,8122 13 62,8124 18 62,8124 23 62,8125
4 52,8121 9 62,8122 14 62,8125 19 62,8125 24 62,8124
] 52,8122 10 62,8123 15 62,8121 20 62,8127 25 82,8126
Valori a disegno Valori Calcolati Statistiche
Xm = 62,812000 ) Xy = 62,812336
LSt = 62,7800 Xming = 62,8120 Sq ‘ = 0,000229
LSS = 62,8430 X = 62,8129
= Bl = Fg=Xm| ~  0,00033600
T = 0,0630 Rg = 0,0009
. MNtat = 25 Negf = 25
Minimo riferimento per sistema di misura capace
Cyg =Q'-gj- = 13,76 Trmin{cy} = 0,00609
4'Sg
AT - 1% -%
Cak =M = 13,03 [ Tmin (Ggx ) = 0,00945
2'Sg 0
%RE = 0,16% i} p | Trmin (#RE) - 0,00200
Sistema di misura capace (%RE,Gq.Cgk} (@
GETRAG 2014 MSA: Verfahren 1
Data Firma Dipartimento
201172017 $0 1120814 GC_{_me.def GETRAG S.p.A. MAR 402090 049_0S1 719..1296_21H

DCT 300 Hard CG.DFQ



HREE CGETERERRAG

Production Part Approval
DIMENSIONAL TEST RESULTS

Organization: GETRAG Part Number: 251.6.1296.35
SupplierfVendor Code: GETRAG Modugno Part Name: Output Shaft 1
INSPECTION FACILITY: Design Record Change Leve]: 3 Index "b™
Enginesring Change Documents: C008074CP2 - 26/09/2017
NA Organization Measurement Results (Data)
Item Dimension/Specification Specification / Limits Classif. ngé 1 2 3 4 ] ;:;:3:& Ok réit
1 [TFeeth Profile & Lead, Pitch, Fourier OK NOK 5 OK OK OK OK OK oK
2 [MdK 62.843 62,780 <M 5 62.811 | 62.815 1 62.809 ; 62.820 | 62.815 oK
3 (df 47.300 48,900 5 47.102 } 47101 | 47.094 | 47.097 | 47.098 OK
4 ida 63.900 63.700 5 63.766 | 63.765 | 63.747 | 63.748 | 63.753 oK
5 |Fr 40 0 <M> 5 14.9 14.7 18.5 19.2 15.3 OK
6 [Residual Stress according G_804010 - Z19 OK NOK <> 1 OK OK
7a |Max groove width - Detail S - 1.6 min 5 1.622 1.627 1.625 1.601 1.611 oK
7b  |End groove radius {optional) - Detail S - - 5 0.310 | 0247 0.247 0.284 0.271 OK
7c  [No material protrusion - Detail S 0K NOK 5 0K QK OK OK OK oK
8a |Max groove width - Detail W - 1.6 min 5 1.615 1.614 | 1.606 1.608 1.603 oK
8b |End groove radius (optional) - Detail W - - 5 0.352 0.380 0.373 0.577 0.389 oK
8¢ |No material protrusion - Detail W OK NOK 5 OK QK OK OK OK oK
9  |ld. groove position 2.500 3.5 5 3.038 3.022 3.034 3.013 3.002 OK
10 |Id. groove width 2.500 3.5 5 3.066 3121 3.086 3.098 3.108 OK
11 |ld. groove depth 0.100 0.200 5 0.144 | 0.149 | 0.143 | 0.144 0.146 OK
March 2006 CF&E-1003
SIGNATURE TITLE DATE
Vicenti D. ME 19/03/2018




ione cartacea non necessaria

Ruota cilindrica Evolvente/Elica

Wr. prog.s STI0416a04 0 P26 601265

Controllore: turno C

Datas

03.01.2018 18:01

.| penominazione: Ooutput Shaft 1 Numero denti z 19 Largh.fasc.deat. b 33.98mm
Numezo disegno. : D51.6.1296.35-1F Hodulo' m 2 . 65mm| Tratto eyolv. Ta __7.B/15.04mm
Commessa/aerie nr.: Angole pressions 20°007 00" |Tratto elica L& 27 .18mm
Masch . HE. 1 EmyElolalica «24°007 00" znizic elab, #1 3.36mm
Untersuchungszweck! Laufende Messung ¢ Bage db 51.2009mm) palpatore @ (#2) 1mm
Werkzeug: -22028714" Fah.sco:.fx. x

A3

Testa

20
pm

Vvas00:1 ;:

Dncuv"l.archiuiato elettronicamente.Archiviaz

GCG 808006

> Copyright (o) glingelnberg GubH

5

mit

Piede

Tolerance .misur [pm gual] Tolerance val.migur [um] Qual
£Hem +6 - 6 Var & 5.4 2.2
fHa 12 1i.4 +12]| a.3] 4.8 6.6/ 4.2 0.6l -0.8] 2.2
Fa . 1 .00/ 5.9/10.2 5.9 3.7 4.6| 5.0
ffa 4 3.1 n.3l 2.2 5.0 1.4/ 1.8 1.6) 1.8
ca ) 1/5| 3.8 3.6/ 5.1 3.4l 3.2} 3.7 3.5
ca  -21/-13-18.2 F19.2]
£faf 3 - 0.0 0.9l o.0f 0.0/ 0.2 0.0
p/T-2 [mm] L[63.7/63.9]

*

Sotto

20
pm
Va500:1
vb2:1
5
mm
[
Sopra
N:Z
regm 2026 . . +6| TV 4£.¥ar & 9
fug  20%13 18.7, 21.9 10.4[ $13] -6.5| -2.5| -1.7| -2.2
B 6| i . 6.8 4.2 4.0 3.3
£18 4 N 1.0 1.4 0.6 0.9
al 2/l 5.7 4.5 5.0 4.1
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Ruota cilindrica Evolvente/Elica
Nr. prog.: STI0416204 0 P26 601265 Controllore: LUMYNIO C Data: 03.01.2018 18:07
Denominazione: Output Shaft 1 Numero denti z Largh.fasc.dent. b
Numero disegno.: D51.6.,1296.35-TF Modulo m Tratto evelv.
'| commessa/serie nr.: ¢ angolo pressions 20°00700"|Tzatto elica
Masch.Nr.: gpindel: Formrlemhlolelica ~24°007 Q0"!|1nizio elab. M1
Untersuchungazwack: Laufende Messung © Base db 51 .2009mm, palpatore &
Warkzeug: Charge: —22°28' 14" | rat.scor.pr. X
Testa
20
)
;Lm
vab00:1
Vb2:1
8
mm
Y
Piede S
i HDente 18
Tolerance val.misur fpgm dual] Tolerance Val.migur [uml
£Ham B var a 6.6 2y 6 6.6
fHa £i2 4 -2.2| 5. af 12.5| ¥ 12| 6. 0.4
Fo, 4 3.3 5. Bl. 7.8 7 4.0
£fa 3 3.9 4, .4l 3.,8] - 4 3 1.9
ca . 1/51 3 3.3
Ca -21/-13 ;18.0-19.8 F19.8
ffaf 3 0.6 . 0.0
P/T-g [mm} [46.9/47.3]
T it TR
Sotto
20 i
YAt
i
Vas500:1 |[:
Vh2:1
5
mm
[
Sopra
N:Z : ; .
fHRgm 206 JYar f3 9
fug 20%13 22.1 18.5 .5 11.4 +13| -4.6 4,
FR 4,7 2.6 .4 9.7 5.3 4,
££B 1.2 0.7 21 0.9 4] 1.8 0.
L Al e afRl B A 4
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Ruota cilindrica Evolvente/Elica

GCGE 808006

: Copyright (c)} Klingelnberg GmbH

Nr. prog.: STI0416a04 0 P26 601265 Comtrollore: CUTTIO C Data: 03.01.2018 17:50
Dencminazione: Output Shaft 1 Numero denti z 19 Laxgh,fasc.dent. b 33.98mm
Numers digegne.: D51.6.1296.35-TF Modulo m 2 .65mm| rratto evolv. Ia 7.8/15.04mm
Commegsa/serie nr.: 3 e angelo presoione 20°00°00"|wracto elica 13 27 .18mm
Masch,Nr, ; MO0O1 Spindel: Formnegilolsites -24°00’ 00" |nizio elab. u1 3.36mm
Unterpuchunggzwecks Laufende Messung [ Ba.‘ae db 51.2009mm Palpatore @ (#2 ) Lmm
Werkzeug: Chazrge: Ang. B;aa Fat.scor.pr, x .43
e webamianteaal oz
Testa
20
) |
pm
Vas0o0:1
Vb2:1
5
mm
RN 1L G A piDeneniith s pg g gl ning e iingi
Talerance | Medio Val.misur [pm] | 6hdl  ‘Tolerance Val.misur {pml Medio | Qual
FHom 6] 0.6 var a 4.4 i s 6 Var a 7.4 1.8
fHa t12) 0.6| 2.8/ -1.6 -1.5 5.3] 2.8 1127 12| 6.4 5.9 7.1 0.6 -1.5 1.2 1.6
Fa 3.9] 4.5/ 3.3] 3.2 5.5 4.5 7.9 7.5 7.3] 8.3 4.3 5.6 4.9 5.5
£fu 4 3.7 3.9 3.6/ 3.8 4.1 3.9 5.23_5 4 2.7] 1.9 3.2 1.5 2.4/ 1.8 1.9
ca 1/8| 3.7 3.8 4.2 3.6 3.5 a.4 3.8
Ca -24/-13-18.3F17.7}-18.5+18.8~20.2118.3+20.4
£Eaf J 0.0 0.0 0.0 ¢.0f 0.0 0.0 0.0 -° 3] 0.9] 0.0 0.0l 0.0l 0.0l 0.0 ©.0
F/T-a [mm] [46.9/47.3]1 - [63.7/63.9]
e A I IR P | R N el
Sotto
20 |,
b \
Hm
Vak00:1
5
mm
5
Sopra
N: 2 N
£HEm 206
fag 2013
Fi3
££8 4
- n i
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'= ¥ | ] 1 [ ]
o Ruota cilindrica Evolvente/Elica
g Nr. prog.: STI0416a04 O P26 601265 Controllore; LUXNO ¢ Datas: 03.01.2018 18:13
&= |Dpencminaziones Output shaft 1 Numero deati z 18 Largh,fasc.dent. b 33.98mm
g Numezro disegno.: D51.6.1296.35-TF Modulo m 2 . 65mm| Tratto evolv. 1a 7.8/15.04mm
= |commesaa/serie nr.: 4~ ‘Angolo pressione 20°00' 00" |Tratto elica 18 27.18mm
g Masch.Nr, ¢ MOO1 Spindel: FOrmn@&mblolslica -24°00°00"|1nizic elab. u1 3.36mm
:—g Untersuchungazweck: Laufende Messung 51.2009mm| ralpatore [ (#2) 1mm
": Werkzeuy: Charge: " Fat.scor,.pr. x .43
m Yo bee ' Verae LYY . an
L]
@
=
= Testa
e |
.E
-E
_g 20 y
S | m [V
<
@ | Va500:1 |
— 1
[—
£
] Vb2:1
=
=
(=]
-
ot
=2
@
2
m Piede - Tnpa ey - .
S : . G Dénte: SRR E - EH i N Bt H ¥
-E Tolerance | Medio Val.misur [um] " |gudl] Tolerance Val.migur [um] Medio | Qual
a £Ham Bl 1.3 Var a 8.2 . +B var a 8.5 1.5
E" fHa 12| 1.3 3.3 -2.7/ -1.0 6.3 5.5 14.3):. +12 7.2] 6.7 7.2 1.4/ -1.8 -0.2] 1.5
= [fa 4.0 4.0 3.2/ 3,5 6.3 5.3 9.9 jor 8.4 8.4| 8.6/ 4.5 5.5 4.8 s.8
g ffa 4 3.7 3.2] 3.8/ 3.7 5.1 4,0 39 e 4] 3.5 2.0 3.1 2.7 1.9 1.5 2.0
I~ : 1/5] 3.3 3.5 3.9 3.4 3.7 4.2 37
ca  -21/-13-18.71-18.5-18.1-18.91-20.3}19. 1L21.1|* °
£faf 3 0.9 0.0 0.0 0.0 0.0 0.0 5.0 ", 3] 0.00 0.0 0.0 0.0 0.0/ 0.2 0.1
P/T-B fmm] [46.9/47.31 "¢ 63.748 [63.7/63.9]
. h :: ..: ::: ...!. : i‘.““ -.',11 RS ke l.-'y voewal e s i iin]any ;u- - :- :: :l« ey
Sotto
o
>
2 20 ¢
o] gm
L]
&)
<]
vas500:1
E Vh2:1
m
ly
:
g 5
-
:“ l'ﬂlTl6
RS
3 Sopra
= N:Z D = b (LG s -2 R, BRI R
E: fagm 20+6f 16.5 FV B8.9ar [ . L 6| FV -0,var 13 11.3 1.3
° s 20413) 16.5] 13.9] 22.3 ~ : £13| -7.0[ -5.0[-7.7 o0.0] 6.3 3.8 1.3
el 6.1 7.2 4.4 6.4 5.1 9.0 2.5 6.3 5.6 4.9
£fR 44 1.3] 1.3 1.5 4] 0.8 0.6 2,0 0.8 0.9 1.8 1.0
KLINGFINRFRAl ~12 -y E N A & A o ~ i - A -




= -
11pssadal ugu gadelied &——Q_Nm_b_—_u._< ﬂ“_.—_msmu_:c.-u.um_w cu.m__:__._u._m E:unﬁ— m
B
E
ac
ml=1= 4
olo 3
S EE i
ol ~ 1~
o| o
35l3 f <<
— 3| 2| | < oo
. ﬂ/m ! “ ..m
5| § . B
- a
B.mm Q mo
of af @l o .| H Loz v o]
ut dl gl 8| & R v Xt ]
=17 ) - . ]
ol ol B & = 4 D 2 o | oo
..lls.uu__.l : : ™ wl o
nmm_%c.m : : ‘0 Bl | 09 10
al 4 4| = n : : v 2
PR = o
A El o 2 :
(3] El T u : m -
ol 9| = d a ol o
n o o o ol o
1af - _.—.”“ .n....nnw
0 Zw b
- a ~ Bl o @
@ o & ® m.a_B e . :
-1 Q0 H u ] e R E =
=} @ I+ | = 0 o
- ¥ . . J & :
A |3 408 8 2 : S > =
+H g m M i e} al o i b
A " o -ri 0 u - gl 2
| = W_ m x| arf m ~ ©
o| B g . a b s e 3]
a HIE g W‘ -r ] > Y a
41 ° Bl Bl 2| = > o £l 8l o| o of mf o
O (%3 g 3 &z o - o I I e
8 &g 8 ! oo Bl o o v =) 0]
R R E B o 5 i g I
r ol Zy 2| Pl @ ™ -} o] 2 —
=1 o] -l
o) -rl . o H
ml o [¢] m B
o ol o o
n 7% I +) ] <] [o] i}
o B I A 0 e u 2
_ (] LS u
— b dm-_ “ @ o
- o f o @ - Y| |
w H i | H H o ¥ H
c = & ] Q H nt o
n «| H :
\o o H H 4 B 5
o Pl m g 54 H &l 28 0
el - a & H T g v
s 1S | S
[
BN RN
3 | |5 o | aleed s
Ol - =l ©
A sl 18 8l |8 ol g
cloln| | = = 18 g g
< 0 £ | i a
(=] - - ol w w| 2
-3 b ol o] alog
1] - -1 g &| & - o
w - o Tg] o Of A w| d
~ H up = o} o -
= ...M ] d 8l A o w I
(=)
Hl | g| @ 3 ol B B T @ gl d
H| 9| 5| ~ ] d 4] ©| @] 9 ul o
@ 8l 2 B E 2 Y a W 5 &
|l 3| & < B u Y gl ®| 2l ® gl =
HEHEE : g gl 4 g gld 4 -
al & ul & T | | B W o k-1 3]
u|l w| o al "4 v o l # & |
°L g g g s i PR R R
.mmms T ] ul ul @ H & | =
4 & 2| 8 4 i S 8| & o u : gl £
B baequtebaitd (9} o




6l =2 | 1SSULLI0-} OUHPUBN LOOW BURDDEW
gL:gl / Gurgssel apuane todoog ¥ Uu Blag
g1'LOEURYS INAINQ 18UOIZBUILOUSCHI-GE 9621 ' L5 (ouBasIp Ip oIBLNN

@

&l =2 L 1SSUULIOS OULIPURY LOOW ‘BULooBl
gLgL / €iopgsapy spusineq :odoog ¥ 1u auag

21 L0KEYRYS INdINO ‘BUojZEVIIOUS(HI-GE 9681 9 LGT oubas|p Ip oiawWnN

v lep Buedw) g ojads v ez 0L ¥'9 89 69 22 Z8 g8 ¥i e odo
(i 4 £r (@o gl 60 80 g0 0L €1 ol ' gl L gy
oz £z 1o 09 89 2e LG ¥G 96z Ltyz Lee T 9.2 W
60°0 £10 Zv ge-  £9 00 0§ € g9lL- §0l- g6l- €Tz 6% du
410 620 Ly QIPSLL SAI0BA
lﬁ. T F T T T T T
T 3 T T g
-MF ﬁ. 4 Lol
4
<2 Wiy goo° H 2
— 1 gooy L0007
<€ £ wr p'g
- —_i
<¥ i E_n mN_ } 1 P> T -ﬁ T T T T T T
<G o> W gooy H_yx
<9 10008 g
wrio'g _ <
<l < — i
evl { eyl i1 I | @ ¢ 4 f
J- TR S s L Bl
gL i) 9 q1 q 9 ) I
- onssp  OAINOYS SUOHIPOW BZUSS BT  opsuss g +- ogsep  OABISUD SYOUIPOW BZUDS BT ogsiuis t
v L€ ¥E S'E 't ST Lz ¥z £T §Z 0D
= gl g0 gL 6L 2z 0z 0Z L& OF Lf g€ ZE 1Y
Lo 0 i gy g &y va s 0¥ £g ge € oy 0d
070 60 A "L L9 51 L0 62 g0 ¥l PR 1T
s T ) L3 i T 7 - oIpaLl SAI0RA
[ &
<l w
-— 2 M
<C wuw - |
0oo'e “_” > w 1:0002
2 4 ¢ | wr §°g
.Mm wrl g2') w 902 T 3 —
— Ize M
etr - m + W 0oo'Z H
L0002
<G wr g'g
201 J — {
8Ll =9 1 L [
oL oL 9 q1 at 9 oL gl
clpaw ojjeds aAll}alle ayodllIpow BZUSS SIUBAJOAT gysuus I+ - onsap SAISHR SUDHIPOW BZUSS SjUBAJOAT oysiuis -1+
CHEENTISNITH DHIANTARNIIN

@




<

¥ MN Wo
L0001 Z LJO
wil g'op 0J}SIuIS ossed O ozo bk &
9P'0 I v
.|—|‘_’|I—|—I ||—|E|_‘L|,§!LI.11_1!|_|_
wri 05z H oIjsiuls 0Ssed auolze|npuQ
1

¢ @={z)o

z =1 J0

€0 =2V

€0 =1V

01]SSp 0SSEd UOIZBINPUQD

6l =Z L 1SOULLIOA OULIPUBIA LOOW BuydIEW
g1:8) / Gumpsss spusine :odoog t uu Buag

81°LOKBRYUS INAINO :SUOIZRUNLOUSHI-GE'06ZL'9'LSQ ‘oubasip Ip olswny

DUIANTIONITH

Q@




m ; . . . .
! "\'Jﬁ%ﬂ""ﬂ H - ] T ] - L
] uota cilindrica Evolvente/Elica
7] PR 1Y TR PR 4 LAY + . N R R . o
m had .k . 4
8 Nr. prog.: STI0416a04 0 P26 601265 tontrollere: tU¥YNO C ' Data: 03.01.2018 18:1!
&= |Dpencminazione; Output Shaft 1- - . umezdr dent s s 19 Largh.fasc.dant. b 33.58m
g ‘N'umero dipegne. : D51.6.1296 . 35LTFwees r - Modilo m N 2, 65mm| rratto avolv. La 7.8/15.04m
& [commessa/serie nr.: 5 : Angolo pressione 20°00/00" | pratto elica 18 27.18m
g Masch.Nr. 1 MO01 Spindel; Formnemiiclelica =24°00’ 00" 1nizio elab, ML 3.36m
% Untersuchungezwacks Laufende Messung # Bage " b 51.2009mm Palpatore @ (#2) 1t
t Werkzeug: Ang. Base -22°28" 14" rat.scor.pr.
m P ..l:: _:“ JORS P 190 ]
[£]
-
=
B Testa
™~
A
'E 20
= | ) {
S | N um
= o
@ | Vas00:1
€ )
=
g L
1 Vb2:1
=
[
o
z s
© 5
Q mm
N
=] Plede : : g s
_E Hk0: EHBES=H : ki R R o TR Ko T - PR B e Ry b o Pt pes B
-E Tolerance Val.misur [um] Quall Tolerance
b |fHom £6 Var a 5.7 B 6 Var a 6.8 1.9
E' fHa 12 2.1 4.8/ -0.4] 0.7/ -0.9 6.1 12 2.7 -0.5 0.4 -1.7 5.1 4.8 1.8
= |Fa 4.4, 5.1 3.3 4.5 3.2 5.9, 3.7 4.8 5.3] 5.0 6.6/ 5.9 5.8
g ffa 4 -7 3.9 4.0 3.3 4.4 3.8/ 3.6 4] 1.6 2.1 2.3 1.2 1.8 2.4/ 1.8
£ [ca A Y 1/5| 3.6 3.6l 4.3 3.9 4.1 3.5 3.8
ca  -24-13-18.4|-18.6118.0-17.7-29.8-19, 4k20.72 "
£fof 3 o.0f 0.0 0.0 0.0 0.0 0.0 o.of5-* 3 0.0 0.0 0.2 0.0 0.0
P/T-& [mm] 47,098 [46.9/47.3) * [63.7/
R VU o It IEL ey e
Sotto
o
a
2 |20k
o pm
4]
]
]
vVas00:1
g Vh2:1
m
3
3 -
u
g 5
5‘-" mms
3 = : St
4 Sopra |iiaiiliniind
3 N:Z : L5111
§ EHEm 2016
fHE 20113
F& )
EER 4
viiacivneonl ~@2 o/R




H1PSS3I3u UDlU ealelied &:o_Nmm__—_—_uh<.u#=m—=mu_==h#ﬂu_m oJeIAlyIIR"WNA0Q - g
H - 2
]
=
. ]
w| == I o
[ ) ) H : "
el e o a
| ~f = i
=1
P =) I m ol o o
o) < o K u |
] R al | # @ =
of N o8 Hl @ 0]
™ g 88
. 7]
' 1 al__ E
o m : m ...n_ _mu.w.
g T = -
m| 7| «© 0 - o
(T N 2 : w =
g v m A = | E :
.| ol 3| m| & - o i &l | & | ] -
& A i o HR et
35l 8 vl o 8§ - i il o o < 10 ()
& 3| 4 = Ll - 2 3 i
[ 1 =
o b . :
a gl 9 g :
L n nn 3] a L ¢
n N ol o o i - K
= -r! ] H| a2 :
O N S b - il e %
-’ & A Hi
wn |o - M IEEBE P
& = g sl o — e
-H |o “ S e Bd A | |E
Hi. - i a =] I3 . 5
N AN : . : .
- A 23 @ H (€] = H <
~EENEE RS 2 it 2 : 'E i
® ] ] Q u - d 3
2l = I - verd (i} £ o
il @ g o e > - * H
@ |32 <% 5 5 o > . H
o 3«3 « b -] 2| in| = 0| of 9|
c ol of of &l ¥ ot b+ ] Al ] o o ] m
8 o8 4 84 o Bl m | 1| o o
s+l B EEEE e 4 R
r ol ] B B s -r o g O =
= o
o] E| g H
~ o m N
n n nm.u.. m. m H 0 I
- - % g 0 i .«...“
-1 - @ .
— ™ A @ o e
s o 2 g
wl ol - - H 0 H
O h IR 0 {1 !
o vim [v] Y] M i
S gl . M H BX [}
M |®sle M 2 g 0
=1 L] ~ .
4 @l o S|4 o
Q g AOLEE | S
5 Bl : o | &l e eé s
& 8d e 5 @
o j= 1 T3] Q < s 2 gl o
ola|n| = : " 3 g 8
3 it - A 3 B w| B
mva : 1 - of | -d A E -
-l - s »[ = . -l @
ot “ o ol e| 8] ml A : ul <
I Y af -] ©] © 3 2l o
3 - B H ] ] ) ) : L] B
gf =l o a o] @ 3| W @ : a2 @
a = - o 1
ala m_ ..h -l g| | o] af < o| u
MR SRR EMEE R
T IS I ol B 2| o 3| &
o 8 BF Wl & o o] G| H
m = - L H B | o al o o - M
8 2 8] 3| 2 < |5 E g 5 3 s
a - - -
EERE 5| sl gl 8 g 8 i
- m 8l 2 8 | @ al & H IS




£z:8l / Sumasal spugine todoog g :lu susg
81°101BEYS INdIND _:3UCIZBUNLIOUSCHI-GE 96219’ LGa 1ouBasIp Ip ciawny

@

ez:8L | Gieysa spuane] :odoog

G U aleg

81°LOEGRYS INdIND 18UO|ZRUILIOUSCHI-GE"06Z) ' 15T (OUBasIp Ip CJSWNN

@

1% lep euedw) m ogeds W U 1o 2 6'0 9'9 69 12 L' AV (W g8 9o
6 z9 (@0 L0 80 60 g0 80 71l 1 £l L (A A~/
9z £2 (1o o's Ly 09 g'g £€6 062 9¢ 96 G2 1'gz €4
80°0 Z1a v g §T 6% 9% 80 LSk €12 59l £0l- §¥l- du
SL0 G20 1Y oIpo SAI0JRA

ﬁA_\ j | Lo] | J
= v = '
<€ Wi goo- “_H Z>
- 000y 420002
<& £2f wr g
. —i
<t 1 ur 6z M. o 1 4 1 4 i 1L i +
<G g W o0 ¥ H
<0 1000z gs
wr g°g _ .
e b FA
evt ] R gvh A A (| Y A A |
51 8 1 L 82 51
S oL 9 qal ql 9 0L gl
o onsop  ONIJJOUS SUDIIPOW BZUSS BT opsus 4 +- onsep  SAIISYS SUDNIPOW BZUSS BONZ  onspuis ++
g€ e 6'¢ o e g€ 52 FATA 9¢ ¢ DD
e 2 o ¥z 9L gL 1z ®L L€ G& €& 0¥ 6% DY
Z10 170 Ay 86 o9 (12 R g5 O e ge IS ¥y Dnd
oz'0 650 1 P L - 60- 6L L0 S0 ZO0- 9% (A 11T}
9 L, R T H T 7 OIpawW sajojep
L WU
>
mV
<€ T - “—H )
000’z & V tmoom
A ) g a wri g'g
<€ wr gz°L Pt 90z { 1 § 1 —
o Ice M
4 T - T 1 wwoooz H
L0002
<5 wr o'g
L0} — ﬁ
w—.—\ w —L— i = —c
gl oL 9 ql a1 9 o0l Sl
apawomadg OAJSHD SUYOYIPOW BZUSS SJUBA|OAT] opgius -f - onsap OAJISHS SYSYIPOW EZUDS DJUDAIOAT onsius -t
6l =Z 1 ISSULI0S JouupLey LOOW ‘eulyooRpy OHALFIASHITA 6L =2 1 1S2ULLLOS OuMpUe)y LOOW ‘eulyooRp DHERTIIHIN




(L]
|
F o

L0001
wrl g°o)

T e B e =

wri 0g'z M OJISIUIS 0SSed Suoize|npuQ

SE0 =
or'n =

0J}Sap 0SSEd SUOIZENPUQD

€Z:8l /7 $iogysely spuane odoog G U auag

mwuN _me_._EEn_“o_.Eu:mE FooE“mc_:oomE Eumz.nuz:x
21" 10eREUS IndINO TBUoIZBUILIOUS(H-6E"96Z1 "9 150 ouBasip Ip clatny U




dW

\ ydy NV XBWY *Z
. . 031N3WNI00 39 0L
ad4_ uapJdam }Ja

1WIS 01 10N / y3|)gaejsssewun XBUY *Z¥ JIW uswwes

W d :0317ddY 39 01 WNLY3dY / 9pua1g JU3pUIMJBA N7

"1IV4UNS TVIXY DL SNIOVY 40 NOILISNVYL ENJONYL W04 JINV.SIO TVI0vY wwg' oFZ

‘ayJaeljueld 3leixe ul snipey sap (yundsbueBuagen waieljusbuel uoa pueisny J3lBIpEd WWG'OFE

‘dW LNIOd INIWIHNSYIW 7 dW pyundssaly

HLd30Q WI09-0Z NI BdWOSL NIW ~ 3431] wi9-0z ut BJWQS/ ‘Ut

1IV4ANS VIXY ONY SNIAYY o904 SSIILS JAISSIHAWOD T¥NQISIY 7 3UIoe)juBld pun snipey Jani usbunuuedsuabiasand(

@ INIOd LINIWFANSYIW 07 SS¥1I SSIILS 1vNaISId
9 undssaly ‘gz asserysbunuuedsuably

L0OY HLOOL 0 SS3HLS JAISSIAAWOI WNAISIY # ssmjuyez wi Bunuuedsusblayand(

i J1QISSIWYId LO0H  *sisATvNv-¥3Idn0d aNIsn

ATIALLI3dS3d L3714 1004 IHL NI BNINIHIYW OdYH 40 SVl ON

ONINIHIVW 08VH HL33L - DNIN33d-LOHS - 9NINIQYYH - H133L 40 9Ni9E0H *aakieuy- Jatdnog
*3INANDIS §53J0dd
j fO1ss3enz ssnjuyez wj
*mzg Bunpunusnessnjuuez Jap Ul BunylagdesglieH J3p udnds 3UlaYy
bunjragqueaqjuey-sbunuyezdap - wajyedjssbunblisalaan - U9JJ3RY - UBS3EJ) GUNUURZJIA
90104558704

(ON3 L4VHS LHOHS J0 301S) wws', SnIavy “1IN1 3I¥JHNS TviIXY ONY 1004 HLOOL 40 ONINZOMYH NIVHLS ‘NOILYZIWILdD 40 L39dv1
LINO oY 03SS3IddW0] ONISN ATLYNYILTY SS320dd 133HM T¥ON4IYINID 0L UNIO¥0IIY 03INIIE 10HS V3IHY SIHL NI
(3pusualja M UBzZdny| Sap 2i135) WUG'| SNIpey "1Iul ayIselueld Jayydad pUn SSAJUURZ UOA Dunbiisapdap :Bunsajwiidg Jap 1917
abeIURLINTYINI( JNE AILBUJILIE UBJURIJIAPRJIBPNANUIS WA UIEU J)ed)safyabny ydiadag wassip uj
0L0%0870 01 ONI0d0JIV DNIN3I3d hm_._m
<W-0L070979 YI_U ualestabny — -- — -- —
ZEE NId d¥1IWIS 310H Y¥3LNID
ZEE NIO y3nuyee SundyoqJalajuaz 3

(x7) E3l A& .

"03LLIWAAd NOISNYLO0Yd Et.m%%w% :_M_._mc:_w

WIdILYW 04Lv138-SS3304d
"ONNOYD 10N ¥3¥Y _SIHL NI
‘Bissae|nz

liamineieldalely Jajbuipagsusdye]dss
*UB41uased JUIu yliadag wasaip ul

®
o,

<[>

L6k

B8
075 6¢
09 )
TXewLULY

(€)

T
Lg-
Z'&

LVOFTLY




¥

L

UNIKASSEL -2/ e
VERSITAT (LPA““, e i
O Institute of Materials Engineering Q’f.',‘[?f;ﬂi;‘fgiﬁf“e *-‘
Metallic Materials
Prof. Dr.-Ing. Berthold Scholtes .
Prof. Dr.-Ing. Thomas Niendorf ZERTE CH
. Zentrum fiir
Randschichtanalytik
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our reference person in charge phone; 0049561/804- date:
MPT-1007_rep Dipl.-Ing. Django Baunack 3657 20 February 2018

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 @ 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 fo 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.

gear Measuring Depth Profile
No. Part Name Part/Drawing No. tocth Pos.
A|B| MP in pm
1 | Outputschaft1 2516129635 I X| X |oaeZose a0wm,
5 um, 20 pm, 40 pm,
2 RG 2511130050 I X| X (e am o

Table I:  Part list of samples

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:

MPT-1007



Diffractometer:

Radiation:

Crystal lattice:

Crystal orientation (y-angie):
Diffraction angle range (20):
Step-feeding:

Primary aperture:

Detector aperiure:

Evaluation paramefer:

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

crystal [attice:
X-ray elastic constant:

Resulfs:

F2

Crka

{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®¥-method

@, = 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 o= in MPa IW in degree
0,005 -740 £ 35 6,24
0,020 -1110 £55 ~ 6,04
0,039 -1230 £ 60 6,06
0,060 -1295 +60 6,00
. 0,080 -1175 +55 6,20

Table 1: Residual stresses and integral width; Pos. 1, Position B
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Distance from the

Residual stresses

Integral width

surface in mm 6= in MPa IW in degree
0,005 -980 +50 6,21
0,020 -1135 60 5,82
0,040 -1015 £ 50 5,86
0,060 -890 =40 5,95
0,080 -560 +25 6,12

Table 1_2: Residual stresses and integral width; Pos. 1, Position MP

Distance from the

Residual stresses

Integral width

surface in mm ¢=° in MPa IW in degree
0,005 -705 =40 5,85
0,019 930 +50 5,81
0,039 1080 %50 5,73
0,060 1115 + 55 6,04
0,080 -895 +40 6,19

Table 2_1:_ Residual stresses and integral width; Pos. 2, Position B

Distance from the |

Residual stresses

Integral width

surface in mm “oF% in MPa IW in degree
0,005 -870 +40 5,86
0,020 -995 +45 5,82
0,040 -1070 =50 5,96
0,060 -895 145 5,98
0,080 -555 +30 6,17

Table 2_2: Residual stresses and integral width; Pos. 2, Position MP

As agreed with the customer the residual values are marked with (*), if the shear stress

indicator is higher than 80 MPa.
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Yours sincerely -

e
Dyjengo BM 24]
Django Baunack

ZERTECH

Zentrum fiir
Randschichtanalytik
und -Technik

Person in charge

Annotations:

ZarTech is accredited to DIN EN ISOAEC 17025 referring to procedures of residual stress analysis by X-ray diffraction {XRD) as
well as the Hole Drilling Methad (HDM). The X-ray diffraction method is descripted in DIN EN 75305 Non-destructive testing - Test
Method for Residual Stress Analysis by X-ray Diffracfion. The proceedings of the Hoele Drilling Method are ruled in ASTM-
Designation £837-13a 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 8 month. After that time they will supply to materfal 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 pracedure is necessary because of our limited stock keeping
capacity.
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e QOggetto: 051
o e B e Numero; 1206 PZ N.1
Operatore: TURNOC
Data, ora: 11.12.2017, 12:14
. . . . Nota: PART. S
Via dei Ciclamini 4, Modugno ( BA) Tastatore: ~ PCV 350/33 mm
Macchina: MOA 416120 002
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Oggetto:

?&g PZ N.2

%%?%%% Numero:
Operatore: TURNGC C
Data, ora; 11.12.2017, 12:14
. R . . Nota: PART. 8
Via dei Ciclamini 4, Modugno ( BA ) Tgstatore: PCV 350/ 33 mm
Macchina: MOA 416120 002
1 0,217 [1]
0 | i
On..
o
N
wa
I-O“_. -~
o
= I B !
o
uja
S
O"' -
1,0 0,5 0,0 0.5 1.0 15 2,0 2,5 3,0
PERTHOMETER CONCEPT

Area Riservata alla Produzione

Valutazione Profilo

oK | [T
NOK | [ []

N°BADGE ODP RICEVENTE




Oggetto;
Numero:
Operatore:
Data, ora;
. . .. Nota:
Via dei Ciclamini 4, Modugno ( BA ) Tastatore:

Macchina:

oS 1

1896 PZN.3
TURNO C
11,12.2017, 12:13
PART. S

PCV 350/ 33 mm

MOA 416120 002
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s Oggetto: 0s 1
%%?W%% Numero: 1998 PZ N.4
Operatore: TURNO C

Data, ora: 11.12.2017, 12:11
Nota: FART. S

Via dei Ciclamini 4, Modugno ( BA) Tastatore;  PCV 350/ 33 mm
Macchina: MOA 416120 002
N
3 5
N[ R 0,284 [1]
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e Oggetto: 1
@%ﬁ“ﬁ“m%% Numero: %6 PZ N.5
Operatore: TURNO C
Data, ora: 11.12.2017, 12:09
. . g . . Nota; PART. S
Via det Ciclamini 4, Modugno ( BA ) Tastatore:  PCV 350/ 33 mm
Macchina: MOA 416120 002
i R 0,271 [1]
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PERTHOMETER CONCEPT
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) Oggetto: 1
GETRALD Nomero: o6 PZN
Operatore: TURNO C
Data, ora: 11.12.2017, 11:44
Nota; PART. W

Via dei Ciclamini 4, Modugno ( BA) Tastatore:  PCV 350 /33 mm

Macchina: MOA 416120 002
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Oggetto; Og 1

TR A Numero: 1496 PZ N.2

Operatore: TURNC C
Data, ora: 11.12.2017, 11:54

4 - : Nota: PART. W
Via dei Ciclamini 4, Modugno ( BA) Tastatore: ~ PCV 350 /33 mm
Macchina: MOA 416120 002
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. Qggetto: Os1

EE TN AL Numero; 1896 PZN.3
Operatore: TURNC C

bata, ora; 11.12.2017, 11:55
Nota: PART. W

Via dei Ciclamini 4, Modugno ( BA) Tastatore: ~ PCV 350/33 mm
Macchina: MOA 416120 002
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- s o Oggetto: S 1
L BT AGE Numero: 1096 PZ N.4
Operatore: TURNO C
Data, ora: 11.12.2017, 11:57
. . . Nota: PART. W
Via dei Ciclamini 4, Modugno ( BA ) Tastatore:  PCV 350/ 33 mm
Macchina: MOA 416120 002
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—_ P Oggetto; 0S1
@%%?%ﬁ%m Numero: 1896 PZN.5
Operatore: TURNGC C

Pata, ora; 11.12.2017, 12:04

g . Nota: PART. W
Via dei Ciclamini 4, Modugno ( BA ) Tastatore:  PCV 350/ 33 mm

Macchina: MOA 416120 002
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REPORT 18/037 Date: 21/03/2018

Author: M. de Dato
Reason for analysis: PPAP Requester: |WLQ - M. Vicenti
Motivo dellindagine: Richiedente:
Part Name: PIN:
Nome perticotare: 0851 251.6.1296.35
Material: GCG_805000 Part 2 SIN: .
Materiale: -
State of part: Finito Customer:  [paiyjer
Stafo del particolare: Chiente:
Result: OK Distribution |WLQ - M. Vicenti
Risuttato: list:

Lista df
distribuzione:

Notes: Gearset 21H
Note:
Surface hardness verification (verifica durezza superficiale)
Component Scale Position Measured Value Range
Shaft HRC M1 62,0 -
Shaft HRA M1 824 805+ 25

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

Component Scale Sample# |Position Measured Value Range
Shait CHD 550 HV1 1326/18 M2 (tooth flank) 1,04 0.70+0.50 mm
Shaft CHD 550 HV1 1326/18 M3 1,02 0.50 mm min.
Shaft Core hardness HV10 132618 M4 (tooth core) 393 = 300
900 T T r y : T
goo I ]
e e N
= 700 L ]
E .
g eoo -t ]
g
5 s00 % ]
400 E
300 ——t : 1 t Hh t } t
0.0 0.2 0.4 0.8 a.8 10 1.2 14 1,8 1.8
Bistanza dal bordo (mm)

Record Owner: F. Guerra
Dept.: BAWLQ2
18_037

Picture 1: profili di durezza.

Date Issued: 22/03/2018
Date Revised: 22/03/2018
172

G151 ltemn Number: 999.99
GIS2 Classification: Proprietary
Retention Period; 3
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50 . U MAMAGNA mEE GETRALS

REPORT 18/037 Date: 21/D3/2018

Author: M. de Dato

Microstructure analysis (analisi della microstruttura}

Sample # 1326/18

Shaft - Tooth flank surface structure:  |Martensite e austenite residua (15%)

Shaft - Tooth base core structure: Martensite, bainite
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Picture 2: Microstruttura sul fianco dente {a sinistra) ed a cuore sulla base dente (a dest

-

ra).
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Analisi di similitudine GN4402 ’ AN SETRAL

GETRAG SpA

Farmular Nr:

Datum:

Analisi di similitudine Ppk Status: Enteurl

Farmular Eigner / Fachbereich:
Prozess-/VA-verwels:

Processo da confrontare: HNW11006 Data: 22/03/2018
Analisi preliminare da confrontare Nr.: 08/03/2017 Owner: G.Sette
—_— Abt.: WLGT
Codice Pezzo di riferimento:[. —— 251.6.1076.35 1 Partnumber in esame:| 267.6.1296.35 |
S No Esito Correlazione: il processo & paragonablle
il grezzo & uguale? X Stesso grezzo capacha di processa confermata
Stesso processo di TT? X Stesso processo di trattamento tarmico
Siesso clamping system? | X Stesso sistema di serraggic
Gli vomini sono gli stessi? | X Stessi uomini
Il metodo & uguale? X Stesso metodo applicate
MSA esegulta e ok? X MSA eseguila e ok
Condizioni ambientali ok? | X Condizion amblentzli adeguate Deviazione Std. Ammessa: = 25 %
ST "7 Comipofiehte’diriterimento © R "~ Componente in esama T
DIMENSIONI DIMENSIONI
= —
Caratteristiche E Nominale ar::::::;e% Nominale Deviazione % | LOJnLO.
numero denti Z - 17 34 19 iy i.0.
diam.primitivo - @ mm 46.330 15 51.201 1ith1 i.0.
Altezza dentatura mn 16.150 an 16.600 ny i.Q.
diam.testa - @ {da} mn 59.200 n £3.500 713 0.
T Siudio delle specifiche < . .3 Studio delle specifiche
&
= o
i Toll B2 Toll Target
P = olleranza & = . oligranza arge . N N
Caratterisiiche £ Nominale T P (& g % Nominale Ta {1,00/1,33/1,67) i.0Jni0. | Min.Pp | Min. Py
L€
L)
Mdk - @ mm 58.014 0,060 3.55 62,812 0.053 1.67 i.0 3.73
Fr { Eccentriclid) um i} 32 2.21 1] 40 1.67 i.0 2,76
pm -
pm -
wum -
um -
umn -
G_00_06_H_0004 Date lssued: 2017-12-21 1/3
G.Sette / WLOH Date Revised: 2017-12-21 G151 Kem Number: 04.01/8+3

Analisi di similitudine_Ppk_VAR21H_2018.03.22.xIsm Process Ref.: G_P11_0001_00 GlS2 Classification: proprietary



Part Submission Warrant

09017
PatName  Qutput Shaft | Cust, Parl Nurber 2516129680
Shown on Drawing No. 2516129680 Ora. Part Number
Engineeting Change Level . b Dated 10, Oke [7
Additional Enginesring Changes Dated
Safely andfor Government Regulalicn D Yes No Purchase Ordar Na. 5500039785 Weight {ka) 1.941
Checking Aid No. 2516029080 b _KP Checking Aid Engineering Change Level b Dated 30.0kt (7
ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
GeWiS Slovakia s.r.o. Prievidza 80090 Getrag
Organization Name & Supplier/Vendor Gode Customer Name/Division
Vapenicka 30 171001
Street Address Buyer/Buyer Cade
Prievidza  Slovakia 57101 Slovakia
Cily Region Pastal Cede Counlry Application
MATERIALS REPCRTING
Has customer-required Subsiances of Concern information been reported? Oves |___| No nfa

Submitted by IMDS or other cusiomer formal: 6380668632 0.01

Are polymeric’parts identified with appropriate 1SO marking codes? D Yes No D nfa
REASON FOR SUBMISSION  {Check at least one)

Tnitial Submission [ change to Optional Construction, ar Material
l:[ Engineering Change(s} |:| Supplier or Material Souwce Change
D’l‘noling; Transfer, Replacerment, Refurbishment, or additional |:] Change in Part Processing

|:| Correction of Discrepancy l:] Parts Produced at Additional Locaticn
DTnullng Inactive > than 1 year [ atber - please specify balow

REQUESTED SUBMISSION LEVEL.(Check ona)

|:| Level 1 - Warrant only (and far designated appearance Items, an Appearance Approval Report) submitted to. customer.

[ veval 2 - warrant with product samples and limited supporting data stbmitted to customer,

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

[ vevel 4 - Warmnt.and other requirements as defined by customer.

[J vevel 5 - warrank with produet samples and complete supporting data reviewed at organization's manufacturing lecatian,

SUBMISSION RESULTS

The results for dimensional measurements material and functional tests [ appearance criteria statistical process package
Thess results meel all drawing and specification requiremants: Yes Owe {If “NO" - Explanation Required)

Mold / Cavity / Production Process ~ 2516129680_b_PFD

DECLARATION
1 hereby atfiom that the samples represented by this wamant are representative of aur parts which were made by a process that meets all Production Par
Approval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the production rate of 74 [ B hours,

| also centify that documented evidence ef such compliance is on fils and avallabls for review, | have noted any deviatlans from the daciaralion balow:
EXPLANATIONICOMMENTS:

1s each Gustomer Tool propedy tagged and numbered? D Yes Lo l:l nfa
-~
ﬁd&"
Qrganization Authorized Signalure Date 08, Nov 17
Print Name.  Ing. Andrej Bala? Phene No, 00421/0465117-478 Fax Ne,-310
Tite QS E-mail abalaz@gewis.eu

FOR CUSTOMER USE ONLY (IF APPLICABLE})
Parl Warvant Disposition: ﬁapproved rejected  [Jther

Customer Signature W Date 0(? A2 , / i
Print Name 4 /4{«3# 2z tf & L " Customer Trackirig Numbier {optional) / ;’2“ @ 432 Z_

rEath & el e T, V]

based'on CFG-1001 PPAF Veslon 4

IGETRAG B & Co. KG

GCG_F11_2213_00 2007-05 Dale Isued: DDMM.YYYY Retenlion:GIS 28.01/15
VBoerkewitz/Q E Management Date R%ggﬂlpé% Siralia Security Class: Confidential
2 ntergruppenbach

PO
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