Part Submission Warrant @

\\Y

EEE GETRAG

Part Name: Input Shaft 2 - Outer Cust. Part No.: 251.6.1233.35

Shown on Drawing No.: 251.6.1233.35 Org. Part No.:  251.6.1233.35

Engineering Change Level: 3 Index "-" (CO05854_MIP1) Dated: 15/03/2017
Additional Engineering Changes: na Dated: na

Safety andfor Government Regulation: [ Yes No Purchase Order No.: Weight (kg): 1.310
Checking Aid No.: na Checking Aid Engineering Change Level: na Dated: na

ORGANIZATION MANUFACTURING INFORMATION

Getrag S.p.A.

CUSTOMER SUBMITTAL INFORMATION

Bari assembly line (GPS4)

Organization Name & Supplier / Supplier Code

Customer Name / Division

Via dei Ciclamini, 4 na

Street Address Buyer / Buyer Code

Modugno (Ba) Puglia 70026 Italy DCT300

City Region Postal Code Country Application

MATERIALS REPORTING

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

(IMDS=International Material Data System)

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

REASON FOR SUBMISSION (Check at least one)

Initial Submission

(C] Engineering Change(s)

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

[0 Tooling Inactive > than 1 year

REQUESTED SUBMISSION LEVEL (Check one)

[J Change to Optional Construction or Material
(C] Supplier or Material Source Change

(0 Change in Part Processing

([ 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

[ Level 1 - Warrant only (and for designated appearance items, an Appearrance Approval Report) submitted to customer.
[7 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.

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

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

SUBMISSION RESULTS
The results for: dimensional measurements
These results meet all drawing and specification requirements:

Mold / Cavity / Production Process na

material and functional tests

[ appearance criteria

Yes [ No

DECLARATION

statistical process package
(If "NO" - Explanation Required)

| 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 [
| also certify that documented evidence of such cempliance is on file and available for review. | have noted any deviations from the declaration below.

EXPLANATION / COMMENTS: - First PPAP Submission {only differences from variant 251.6.1071.35).

8

hours.

- Identification grooves according with change C006077

Is each Customer Tool properly tagged and numbered?

O vYes ONo n/a
Organization Authorized Signature: =" Date: 18/05/2018
Print Name: Tursi Dario Maria Phone No.: +39 0805858360 Fax No.
Title: 7DCT300 Launch Manager E-Mail: dario.tursi@magna.com

Part Warrant Disposition: XApproved [ Rejected

Customer Signature:

O other

FOR CUSTOMER USE ONLY (If applicable))

Date: ’ g Og /d)

Print Name:

F. $PE A cATEALD

Customer Tracking No.:

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

Security Class: proprietary
Retention: MNQTO01/ Active + 15 years

Page: 111
Final Storage: ME dpt.
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MAVAGHN. EHEE GETRAG

o 1S2_7DCT300_Gearset_32C - -

nsions

GIS1 Item Number: N/A
G152 Classification: N/A
Retention Start Date (Year): NfA

Record Owner: Piatanza D.
Dept.: WLP
Process_Flow_Gearset_32C_DCT300_PSW_20180413.xlsx
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Capacita strumenti di misura

Pagina

1/1
Q-D A §° /
Data/ora  26/05/2018 Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Levigatura IS2
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Master 1S2 Desc. Car. oMdk I1S2 Z32
N° calibro MAR 402091 007 N°master MVZ 400665 002 Ne° Caratt. 2516123335_32C
A
Ris. calibro 0,0001 Valore reale mast. 81,2 Val. Nom. 91,1920 LSS 81,2320 =0,0400
Caus. Pr. Cg CgK Unita di misura ~ mm Unita di mmm LSl 91,1520 ;-0,0400
Nota
it m S SRS EE TS T Xm+ 0,1-T
1 91,206
E 91,204 |
(i i
o 91,202 Xq+3sg
N ] X
91,200 =4
@ 7 %q-38
= 91,198
= ]
= 91,196 4
s ]
91,194
91,1921— - — = — - — - — s — s — s s s s e e e e o ] Xm—0,1"T
T T T ‘ T T | T T T T T T T T | T T T |
0 5 10 15 20 25
Ne Valere —
i Xi i Xi i %i i Xi i Xi
1 91,2001 6 91,2013 11 91,2004 16 91,2009 21 91,2008
2 91,2000 7 91,2008 12 91,2012 17 91,2005 22 91,2005
3 91,1998 8 91,2005 13 91,2008 18 91,2008 23 91,2009
4 91,2005 9 91,2011 14 91,2008 19 91,2017 24 91,2007
5 91,2008 10 91,2002 15 91,2009 20 91,2013 25 91,2005
Valori a disegno Valori Calcolati Statistiche
Xm+0,1:T = 91,208000 Xmasg = 91,2017 Xg+3sg = 91,202020
Xm = 91,200000 Xming = 91,1998 Xg & 91,200716
Xm-0,1-T = 91,192000 Rg = 0,0019 Xg-35q = 91,199412
02T = 0,016000 Nigt = 25 6sg = 0,002608
il = 0,0800 Sg = 0,000435
Unita di misura = mm |Bi| = 0,00071600
Nelf = 25
Test per Bias
- 2 Risultati del test : significativo (a £ 0,1% )
Bias = 0,89%
Minima riferimento per sistema di misura capace
Riscluzione %RE = 0,13% T min (%RE) = 0,00200
i = 6,629,205 11,79 Trmin(Cg ) = 00116
459
0,1:T-|%g - ity
gt 2 I S | _s01<s38=1075 | T gk . 00187
2:39 0
Sistema di misura capace (%RE,min,Cg,C gx) @
[0 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)
Data Firma Dipartimento
26/05/2018 117161202 GC_1_me_noEV.def GETRAG SpA. MAR 402091 007_IS2 232 .1233_320 DCT

300 Hard CG.DFQ



Capacita strumenti di misura

Pagina

0-D A S /
Data/ora  26/05/2018 Nome cper. maric.bozza Reparto/Area/Prod.  WLQ Postodiprova  Dentatura 1S2
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Master 1S2 Desc. Car.  oMdk I1S2 232
N® calibro MAR 402091 006 N° master MVZ 400665 001 Ne°Caratt.  2516123335_32C
A
Ris. calibro 0,0001 Valore reale mast. 91,19 Val. Nom. 91,5000 LSS 91,5150 =0,0150
Caus. Pr. Cg CgK Unita di misura mm Unita di m mm LSl 91,4850 ;-0‘0150
Nota
91198 4— - — - — - — - — - m e s o e s Xm+ 0,1-T
1 3
A . o i e e e e e
] %
91,191 i Rovcsy _spiils, e ’\\ ” W -
o« S ks T S RO "" kg T :;;'('" Shikas . St S - xT ™ Kg
N E < L N R s
NI F— = - — - - T — - - — 2 e e Ge e R e e e
@ - - s — - - — - R8s
X% 91,189
2 ]
91,188 4
91187 4— - — - — - — - — - — - — = — = — & — - — - — - — = — - — - — - — - Xm=—0,1-T
T T T T T T T T T T T T T T T T T T T
0] B 10 15 20 25
N°Valore —
i Xi i X i % i Xi i Xi
1 91,1901 6 91,1903 11 91,1904 16 91,1909 21 91,1808
2 S1,1900 7 91,1905 12 91,1910 17 91,1905 22 91,1913
3 61,1905 8 91,1905 13 91,1908 18 91,1908 23 91,1909
4 81,1907 9 91,1898 14 91,1908 19 91,1913 24 91,1907
5 91,1900 10 91,1902 15 91,1909 20 91,1805 25 91,1905
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 91,193000 Xmaxg = 91,1913 Xg+3sg = 91,191741
Xm = 91,190000 Xmin g = 91,1898 Xg = 91,190588
Xm-0,1"T = 91,187000 Rg = 0,0015 >-<g-3$g E 91,189435
02T = 0,006000 Mot = 25 Bsg = 0,002306
T = 0,0300 Sq = 0,000384
Unita di misura = mm |Bi| = 0,00058800
Nelf = 25
Test per Bias % : S
= Risultati del test : significativo (a £ 0,1% )
Bias = 1,96%
Minimo riferimente per sistema di misura capace
Risoluzione %RE = 0,33% 0 Js | T min (%RE } = 0,00200
g o = 2.80<3,90 <500 TminiCq) = 0,0102
4sq
D,T'T'|§g'xrnl S e e Ll I
o sl s i = 22453145403 [ T mi & 0,0161
i 2-54 : 0 11,33 iR

Sislermna di misura capace {%RE,min,Cg.Cgk)

©

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

Data

26/05/2018
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GETRAG S.p.A.
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e ST Pagina
Q Capacita strumenti di misura v
e-D A §°
Datafora  26/05/2018 Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Levigatura IS2
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. 182 719 Desc. Car. eMdk 1S2 Z19
Ne calibro MAR 402080 048 N° master MVZ 400664 002 N° Caratt. 2516123335_32C
A
Ris. calibro 0,001 Valore reale mast. 55,41 Val. Nom. 55,4120 LSS 55,4420 =0,0300
Caus. Pr. Cg CgK Unitadi misura  mm Unita di mmm LSl 55,3820 ;-0,0300
Nota

Xm+ 0,1-T
Xq+3sg
g
%,-35%
Xm—0,1-T
N°Valore —
i Xi I Xi i Xi i Xi i Xi
1 55,4098 6 55,4103 1 55,4104 16 55,4109 21 55,4108
2 55,4100 7 55,4108 12 55,4110 17 55,4105 22 55,4113
3 55,4101 8 55,4105 13 55,4108 18 55,4108 23 55,4109
4 55,4108 9 55,4111 14 55,4108 19 55,4117 24 55,4107
5 55,4100 10 55,4102 15 55,4109 20 55,4113 25 55,4105
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 55,416000 Xmaxg = 55,4117 Xg+3sg = 65,412032
Xm = 55,410000 Xming == 55,4098 Xg = 55,410676
Xm-0,1-T = 55,404000 Rg = 0,0019 Xg-35q = 55,409320
02T = 0,012000 Ntot = 25 Bsq = 0,002713
iU = 0,0600 Sg = 0,000452
Unita di misura = mm |Bil = 0,00067600
Neif = 25
Test per Bias
- i Risultati del test : significativo (a = 0,1% }
Bias = 1,13%
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 1,67% T tmiin (%RE } = 0,0200
oL il - 4775664 8,50 Trin Gy ) - 0,0120
484
0,1°T - | Xg - %
Cgk = —Els—g‘"' = 42255,89<7,56 T min (Cgx ) = 0,0188
‘Sg

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

1 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)
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Q Capacita strumenti di misura Pf?i:‘a
0-D A S°
Data/ora  26/05/2018 | Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Dentatura 1S2
Calibro Master Caratteristica
Desc. calibro Calibro a forcella Desc. mast. Master 1S2 Desc. Car.  aMdk IS2 Z19
N¢ calibro MAR 402090 045 N° master MVZ 400664 001 Ne° Caratt. 2516123335_32C
A
Ris. calibro 0,0001 Valore reale mast. 55,41 Val. Nom. 55,6200 LSS 55,6350 =0,0150
Caus. Pr. Cg CgK Unita di misura  mm Unita di m mm LSl 55,6050 ;-0,0150
Nota
554133 — - — - — - — - — - — - — - — - — - — - — o o - o ] Xm+0,1T
1 3 =
= 55,4123 = e s T = = e = S SAITOR SeS o Smel e S Xg+38q
£ E ) A *
— = e i 5y > ~—
o S0l e i A Vi :
- ] - e s e e B S N e R L3
T (o P A T S - S gl T T AT T #
g ’ 3 e W W™ d 5
X 55,409 4 =
.Ec 14 - i e 7 R I Xg '359
® 55,408
B5407 34— - — - — - — - — - — - — - i - - S s s s s o = Xm—0,1-T
T T T ‘ T T T T ‘ T T T T T T T T T T T T T
0 5 10 15 20 25
Ne Valore —
i Xi i Xi i X i X i Xi
1 55,4100 6 55,4097 11 55,4096 16 55,4109 21 55,4108
2 55,4098 7 55,4095 12 55,4108 17 55,4098 22 55,4113
3 55,4103 8 55,4098 13 55,4108 18 55,4108 23 55,4109
4 55,4099 9 55,4100 14 55,4108 19 55,4114 24 55,4107
5 55,4100 10 55,4102 15 55,4111 20 55,4105 25 55,4105
Valori a disegno Valori Calcolati Statistiche
Xm+0,1-T = 55,413000 S - 55,4114 % +3sg = 55,412074
Xm = 55,410000 Xmin g = 55,4095 Xg = 55,410396
Xm=-0,1-T = 55,407000 Rg = 0,0019 Xg-3sqg = 55,408718
02T = 0,006000 Niot = 25 6sg = 0,003356
Ll = 0,0300 Sg £ 0,000559
Unita di misura = mm |Bi| = 0,00039600
Nelt = 25
Test per Bias . ; G e e
- Risultati del test : significativo (o £ 1% )
Bias = 1,32%
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 0,33% C'J 5[ 1 T min (%RE) = 0,00200
e L - 1935268<343 * Tmin (Cq) = 00149
454
0,1°T - | Xg - X
Cgk = L5 e | = 1,66<2,33<3,00 T min (g ) = 0,0188
2'59
Sistema di misura capace {%RE,min,C4,Cgk)
1 GETRAG MSA 2017: Capability of measuring system (Type-1 Study)
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HEE GETRAGG Production Part Approval
DIMENSIONAL TEST RESULTS

Organization: GETRAG Part Number: 251.6.1233.35
SupplierfVendor Code: GETRAG Modugno Part Name: Input Shaft 2 - Outer
|INSPECTION FACILITY: Design Record Change Level: 3 Index "-"
Engineering Change Documents: C005854_MIP1 - 15/03/2017
T Crganization Measurement Results (Data)
Iltem Dimension/Specification Specification / Limits Classif. Qty. 1 2 3 4 c.ontro!!o Bt
Tested distruttivo Ok
1 Teeth Profile & Lead, Pitch - Gear | OK NOK 5 OK OK OK . OK OK ‘ OK
2 MdK-Gearl 91.232 91.152 <M> 5 91.200 91.198 91.193 l 91.189 = 91.193 ‘ oK
3 df-Gearl 81.400 81.080 5 81.232 = 81.214 81.201 81.199  81.213 ‘ OK ‘
4 da-Gearl ‘ 96.200 95.940 5 96.025 96.025 96.005 | 95.995 ' 96.020 | OK
5 Fr-Gearl 40 0 <M> 5 234 8.0 7.8 ! 14.7 10.6 ‘ OK
6 .Teeth Profile & Lead, Pitch - Gear lI OK NOK 5 OK OK OK OK OK OK ‘
7 MdK-Gear I 55.442 55.382 <M= 5 ‘ 55.403 55405 55.408 : 55.409 ' 55.400 | 0K
8 df-Gearll | 43150  42.850 5 429094 42982 42996 | 42.986 42,988 0K |
9 da-Gearll 55.600 55.340 5 ‘ 55.444 55449 55457 | 55442 55.448 ‘ OK
10 Fr-Gearll l 32 0 <M> 5 20.2 6.2 1.9 . 14.2 4.3 0K ‘

Vicenti D. . ME 18/05/2018
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 6013390 Controllore: Curno 06-12 Data: 22.04.2018 09:46
Denominazione: Input Outer 732 Numero denti z 32 Largh.fasc.dent. b 14 .56mm
Numero disegno.: D51.6,1233.35-IF Modulo m 2.35mm| rratto evolv. La 11.9mm
Commessa/serie nr.: g .l /\ Angolo pressione 20°00' 00" | rratto elica L& 11l.65mm
Masch.Nr.: MOO1l Spindel: FOrmil&m&lolelica 31°00'00"|Inizio elab. M1 13.55mm
Untersuchungszweck: Laufende Messung @ Base db 80.7524mm Palpatore @ (#2) lmm
Werkzeug: Charge: Ang. Bage 28056744 Fat.scor.pr. x .4
: EVOLVENTE
Testa =
20
4 o =
um
Va500:1
Vba.3:1 | |
—% i =
2.33
mm
A : —
Piede _ 2 ‘ f TR % : :
25 17 ) ls 1lc 1b Dente 1b 1lc 1ls g 17 25
Tolerance | Medio Val.misur [,'.Lm] Qual| Tolerance Val.misur[,um] Medio | Qual
fHom 5| 2.3 var a 8.7 2116 Var a 8.4 17.6
fHa +10| 2.3] -1.6| 3.6| 7.1] 3.1 -0.1} -0.8 21+10(12.7 13.8/ 14,9 22.2| 20.5| 13.8/ 17.6
Fa 4.6/ 2.8 5.0/ 8.3 3.4 2.4 3.6 8.4/ 10.5| 5.9 2.8 3.3/10.3| 6.7
ffa 4 2.2 2.1 2.1 2.2 4.4 2.4/ 3.0 4 1.9 3.3 2.2 3.1 2.8 3.2 3.1
Ca 32| 3.0 2.6 3.2 3.5 2.6 2.8 2.7 52 4.0/ 4.4 3.2 4.4 4.2/ 4.2 4.3
ffaf 3] 0.0 0.0 0.0/ 0.0/ 1.1 0.0/ 0.7 3 0.0 1.8 1.8 1.7 1.5 1.8 1.7
P/T-o [mm) 81.232 [81.08/81.4] 96.025 [95.94/96.2]
©) sin. ELICA VDI des.’ ®
Sotto |
20
W q | i)
um
Va500:1
[l =
Vb5:1
*
v p—
5 EEE)
mm
5
F [5a ~1
Sopra )
N:Z 25 17 9
£HBm 2.9 Bd 4.var B
fHB 3 2.9 6.4 0.2/ -0.9
FB 4.8 5.6/ 3.9 4.5
ffR 4 L8 2.3 3.8 a7
CR 1/5] 3.5 3.2] 3.5 3.8




Ruota cilindrica Divisione

L
T
w
]
8
Nr. prog.: STI0416b04 0 P26 601390 Controlleore: LUrno 06-12 Data: 22.04.2018 09:46 g
Dencminazione: Input Outer Z32 Numero denti z 32 Angolo pressione 20°0000" =
Numero disegno.: D51.6.1233.35-IF Modulo m 2.35mm |angolo elica 31°00"00" g
Commessa/serie nr.: Pz 1n. i Untersuchungszweck: Laufende Messung =
Masch.Nr, : MOO1 Spindel: FOrmrledkzeds: Charge: 8
" ; 3 ; il : i &
Errori singoli di divisione f£p fianco sinistro ©
. 127 =
& (X
: -+
=
I—'I_L—.W P i M 57 B ey ey ettt M =
10pm g
, e S
= 1000:1 o
Errore somma di divisione Fp fianco sinistro
+

I

Errori singoli di divisione

fp

fianco destro

SIS e e v ¥ S S 0 s e e Y

10pum

TG00 L

Fp

Errore gsomma di divisione

s = YN I ) === e o ) O

fianco destro

Copyright (c) Klingelnberg GmbE

500:1
Corsa per misura divis.:87.208 z=3.5mm fianco sinistro fianco destzo / TIRO
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val, amm Qual.

Gr. err. mingoli divisione fp max 3.9 14.0 3.2 14.0
Gr. salto di paase fu max 1.7 18.0 2., 0 18.0

Scarto di divisione Rp T L 6.3

Err. globale di divisione Fp 28.6 50.0 35.0 50.0
Err. cordale di divisione Fpz/8 13.9 11.3

Centriciti Fr (@-sfera =3mm) © : 22um

+
SemE A L[
20um
500:1 MAX 91.232 [mm] /Sfere-g 3
Err. di concentricita Fr ] 23.4 l 40.0 JVal. amm 91.232 91.152
variaz. spessore dente Rs l [ IVal. 81.1%9 91.2 91.197

Docum.archiviato elettronicamente.Arch

KLINGELNBERG
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601390 Controllore: bLurno 06-12 Data: 22.04.2018 09:51
Denominazione: Input Outer Z19 Numero denti z 19 Largh.fasc.dent. b 20.5mm
Numero disegno.: D51.6.1233.35-IIF Modulo m 2.3mm| Tratto evolv. La 6. 7mm
Commessa/serie nr.: pz n.l — A Angoloc pressione 20°00’ 00" | Tratto elica L% 16.4mm
Masch.Nr,: MOQ1 Spindel: FOormnembtiolelica 24°00' 00" |Inizio elab. M1 5.65mm
Untersuchungszweck: Laufende Messung @ Bage db 44 ,4385mm Palpatore @ (#2} lmm
Werkzeug: Charge: Ang. Base 22°28'14n" Fat.scor.pr. x .606
sin. EVOLVENTE CPIRQTTT
Testa I=
20
pm = 5
Vab500:1
W% a7 T
5 55
mm /
Jie i
Piede ;i 2 . :
15 10 6 1s 1g 1b Dente 1b lc 1ls 6 10 15
Tolerance| Medio Val .misur [um] Quall Tolerance Val.misur [um] Medio [ Qual
fHam B[ -3= 1 Var a 9.2 6 Var a 8.3 -3.6
fHa +10( -3.1f -7.3| -1.0[ 1.9/ -2.6 -5.8 1.0 +10| -2.2 -6.6| -5.0| 0.6/ -0.7 -7.7| -3.6
Fa 3.6/ 4.8 2.3 3.0, 3.2/ 4.4 1.5 3.4/ 4.0/ 4.0/ 1.1] 1.5 4.9 2.9
ffa A 2.42{ T.8 2.0 2.8 2.3 2.3 1.3 4 2.6/ 1.2 2.3 0.9 1.3 1.3 1.2
ca -13/-5| -8.9 -8.7-10.2| -9.9-11.2| -6.8}12.1 -13/-5f12.0| -9.1-10.2+10.3| -8.8/ -7.7 =80
ffaf 3] 0.0/ 0.0 0.0 .0 0.5] 0.0/ 0.9 3 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0 0.0
P/T-@ [mm) 42.994 [42.85/43.15] 55.444 [55.34/55.6]
o sin. ELICA VDI des i ()
Sotto
o | | e i e gl i :
pm i =l
i ! i
Va500:1 | J’
B :
] %
Vb2:1 [ |
| |
5 R e T b e e o e MM W3 1 2|
Hifi o e T
6 !
Sopra : _ L o, it U
N:Z LT 6 - 1lb:oile st Ip 6 Dente 1p leiiag 6 10 15
£HEm 6] -3.1 Bd -0.Var % o) t6| Bd 2.¥Var B 8.2 4,1
fHB +13] -3.1] 0.2 -4.6| -6.8| -2.9 -1.2| -2.2 +13 7.7 8.6/ 10.6] 0.9 0.4 6.4 4.1
FR 5.7 3.9 %9 T4l 5.7 43 3.9 7.7 8.0/ 8.3 4.0 2.7 5.7 5.1
ffR 4 1.5 1.0/ 0.8 1.3 0.8 2.8 2.0 4 0.7 1.5 1.5 0.7/ 0.7 1.4 1.1
CR /8] 3.7 3.5 4.6 4.2 5.5 2.2 4.2 1/5] 4.7 3.0/ 3.0 4.2 3.6 2.4 3.3




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601390 controllore: turno 06-12 Data: 22.04.2018 09:51
Denominazione: Input Outer Z19 Numero dentl z 19 Angolo pressione 20°00700"
Numero disegno.: D51.6.1233.35=-I1IF Modulo m 2.3mm |Angolo elica 24°00'00"
Commessa/serie nr,: pz n.l Untersuchungszweck: Laufende Messung
Masch.Nr.: MOOL1 spindel: FOYXmn@&kzedg: Charge:
Errori singoli di divisione f£fp fianco sinistro

+

! ; 1 1 ] I | ——

20um

S B00d

Errore somma di divisione Fp fianco sinistro

Copyright (c) Klingelomberg GmbH

| Izow H—i f
500:1
Errori singoli di divisiome fp fianco destro
[ I : ; | : . . 1 1 |
20pum
- 7500:1
Errore somma di divisione Fp fianco destro
DS 0100 O 0OO 1103 e S B N E
= Igoﬁm iy I____-I‘———L___l____| r___r———r_—J
500:1
Corsa per misura divis.:49.841 z=12.3mm fianco sinistro fianco destro / TIRO
Vval.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual,
Gr. err. singoli divisione fp max 4 .2 14.0 4.5 14.0
Gr. salto di passo fu max i) 18.0 2.0 18.0
Scarto di divisione Rp 8.4 8.4
Err. globale di divisione Fp 19.9 40.0 22 .9 40.0
BErr. cordale di divisione Fpz/8 77 8 .5
Centricita Fr (@-sfera =4mm) C) : 19.4um
*

e N S e S

500:1 MdK 55.443 [mm] /Sfere-@ 4

Err. di concentricité Fr 20.2 32.0 val. amm 55.442 55.382

Variaz. spessore dente R3 val, 55.417 55.418 55.415
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(1°]
.= L] L L) L]
o Ruota cilindrica Evolvente/Elica
&
g Nr. prog.: STI0416b04 0 P26 601390 Controllere: Lurno 06-12 Data: 22.04.2018 10:10
= Denominazione: Input OQuter Z32 Numero denti z 32 Largh.fasc.dent. b 14 .56mm
g Numero disegno.: D51.6.1233.35-1IF Modulo m 2.35mm| Tratto evolv. La 11.9mm
&= |commessa/serie nr.: PZ n.3 "'Z Angolc pressione 20°00700"| Tratto elica 1R 11.65mm
g Masch.Nr.: MOQ1 Spindel: Formn&ﬁﬁlolelica 31°00°00"| Inizio elab. ML 13.55mm
‘uu Untersuchungszweck: Laufende Messung 2 Base db 80.7524mm| ralpatore o (#2) 1lmm
t Werkzeug: Charge: Ang. Basge 28°56 44" |rat.scor. Pr. X .4
s i STHES O B el nd Ees =
@ i i _ SR %/{ /(‘;}8 &l
= Testa ‘ : e P
N § b 1
B B
=
= A0 Ll
S | pm
=
[=b] i i
w—
S
Va500:1
= =
1-] 2]
= Vb4 .3:1
o Lo
=
el o
vt
) v |
-+ 2.33
(=]
5| tx
Pl ) n—
= Piede x _ - hazey : Tein U o O LR e L LR
-5 25 X7 g 1ls lc 1b Dente Ih:: g 1ls 9 157 25 A
E Tolerance | Medio Val.misur[um] Qual|] Tolerance Val.misur[um] Medio | Quall
E- fHam 5] 2.6 var a 6.8 216 Var a T2 17.2
= |fHa +10] 2.6| 4.5 4.6/ 3.5 0.3/ -2.2 -3.1 21+10[ 11.9] 12.1 13.3} 18.6/ 18.6] 19.3| 17.2
g Fa 4.8 6.0/ 5.6/ 4.7 3.2/ 3.0 5.0 9.3112.4 7.7 6.0 5.4 4.7/ 7.1
0 |ffa 4 1.9 2.2 1.7/ 1.8 3.8 1.9 2.2 4 2.1 3.5 2.6 3.7/ 3.0 3.1 3.3
Ca 3+2] 3.4 3.3| 3.9/ 3.4 2.0 2.9 2.7 52 4.1 5.00 3.1] 4.5 4.8 4.9 4.8
ffaf 3] 0.0f 0.0] 0.0/ 0.0/ 1.1/ 0.0 0.7 3 0.0f 2.0 0.4| 2.1 2.0 1.9 2.0
P/T-@ [mm) 81.214 [81.08/81.4] 96.025 [95. 94/96 2]
O et o o i e il o Pe R ®
Sotto '
@ o
o
o
© 20
o B
(] pm
U]
[ &)
w |
Va500:1
b s
*
E Vb5:1
i -
8 !
4 i
! i
[ £ I
5 2 :
— i
L mm o
—_ ] i
& g
8 Sopra ' it
-g N:Z : 9 : 5
B fHEm 6| 2.0 3. : 0 o[
fHR £13] 2.0[ -0.2] 0.9 0.8 6.3 6.7 2.7 20+13] 27.9/ 23.5 23.9/ 17.6} 18.3| 16.5 19.0
FR 4.5 4.4/ 3.8/ 4.1 6.5 5.7/ 3.1 8.1 6.3 3.8 4.2/ 4.7 2.8 5.0
ffR 4 1.9 1.9 1.8 2.0 0.9 1.7/ 1.1 4 2.00 2.4 1.2/ 2.3 1.9 1.8 2.1
KUNGELROERG| CR 1/5] 3.7 3.7 3.9 3.7 4.5 3.3] 1.6 1/5] 6.0l 2.3 0.6l 4.3 5.0l 2.4l 4 =




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601350 Controllore: turno 06-12 Data: 22.04.2018 10:10

Denominazione: Input OCuter 232 Numero denti z 32 Angolo pressione 20°00’'00"

Numero disegno.: D51.6.1233.35-1IF Modulo m 2.35mm |Angolo elica 3100 00"
i Commessa/serie nr.: P2 0.3 Untersuchungszweck: Laufende Messung

Masch.Nr.:

M0O1

Spindel:

Formneskzelds:

Charge:

/ EIloum

Errori singoli di divisione

fp

fianco sinistro

Errore somma di divisione Fp

fianco sinistro

Errori singoli di divisione f£fp fianco destro
4 + .............
. N e B s o, S R ie PV e [
=t g Y T T T—I
et I 1 o
Errore somma di divisione Fp fianco destro

Copyright (¢) Klingelnberg GmbH

1000:1
Corsa per misura divis,:87.208 z=3,5mm fianco sinistro fianco destro / TIRO
Vval.misur Qual. Val. amm Qual. vVal.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 3.5 14.0 3.6 14.0
Gr. salte di passo fu max 1.8 18.0 il 18.0
Scarto di divisione Rp 5 .8 6.6
Err. globale di diviasione Fp 19.7 50.0 20.9 50.0
Err. cordale di divisione Fpz/8 12.7 13,7
Centricitd Fr (@-sfera =3mm) C) 4.7um
4
—_— P o ISR — m— !
L——J—J_l___p—l l—l_'_l_
~Izoum
500:1 MJK 91.232 [mm] /Sfere-@ 3
Err. di concentricita Fr 8.0 40.0 Val. amm 91.232 91.152
Variaz. spessore dente Rs val. g1.198 91.202 91,193

tacea non necessaria

iviazione car
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Ruota cilindrica Evolvente/Elica

Ducmlmarchiviato elettronicamente.Archiviazione cartacea non necessaria

GCG 808006

Copyright (c) Klingelnberg GmbH

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:14
Denominazione: Input Quter Z19 Numero denti z 19 Largh.fasc.dent. b 20.5mm
Numero disegno.: D51.6. 123‘_3 .35-1IIF Modulo m 2.3mm| Tratto evolv. La 6. 7mm
Commessa/serie nr.: pz n.3 — L Angolo pressione 20°00’00" | Tratto elica L8 16.4mm
Masch.Nr.: MOO1 Spindel: FOormne&mficlelica 24°00’00" | Inizio elab. ML 5.65mm
Untersuchungszweck: Laufende Messung @ Base db 44 .4385mm Palpatore @ (#2) 1lmm
Werkzeug: Charge: Ang. Bage 22°2814" Fat.scor.pr, x .606
[ . e
s T o ' EVOLVENTE TIRO """" b
Lestal  [mwiiih gt tebtellsia e md s Enn Bt i S
20 ] :
L d _ : i P et
pm

vas500:1 | *t

Vb5:1 |
s [ . A
m | Rl et g (
Piede 51 ; it = : ] lame TSR S o
10 6 1s 1c e : 1ls 6. 1o

Tolerance | Medio Val.misur [,um] Qual| Tolerance Val.misur [p.m] Medio | Qual
fHam 6 -3.3 Var a 1.9 6 var a 3.0
fHa +10] -3.3| -4.2/ -2.3|/ -2.8/ -3.5/ -3.9 -1.9 +10]| -4.0| -5.9| -4.8| -4.4| -2.9
Fa 3.3] 3.7 3.4 2.8 2.8 2.8 2.0 3.3 5| 3.6/ 3.2 )
ffa 4 2.2[ 2.2 2.1 2.3 1.4 2.1 1.2 4] 1.5 LA Loal 1.4 1.2
ca -13/-5| -8.9 -8.6/ -9.0| -8.9| -9.6| -9.110.2 -13/-5F10.3| -9.0| -9.1| -8.4| -8.3
£faf 3| 0.0f 0.0/ 0.0/ 0.0/ 0.0 0.0/ 0.0 3] 0.0 0.0 0.0/ 0.0 0.0
P/T-g [mm] | 42.982 [42.85/43.15] 55.449 [55.

=) sin. ELTOR s “VDI ' des

Sotto
4 um | [ ERE . e i
Va500:1

SR T '
* ¥ * *
Vb2:1
p i spansrdaian i e ARG R L i ST R R s D R e D e e R 5]
mm
[

Sopra : i . Sl Bn i st Tonien IR T T s g et
N:Z el 510 6 1t le: dp o @-Denteclpliide 1t 6 L0 Thelia
fHBmM 6| 1.7 Bd 0.Var R 1.3 6| Bd 0.var R 3.3 4.8
fHR +131 -1.7/ -1.6| -2.3| -2.0| -2.2| -1.0| -2.2 +13| 5.4| 6.6] 6.3] 5.0/ 3.3 4.3] a.s
FR 4.0 3.5 3.9 4.4 4.7 4.0 4.3 5.5/ 6.1 5.5 5.4/ 4.1 a.s| s.0
FER 4 1.3] 0.9 1.0/ 1.9 0.8 1.2/ 1.1 4f 1.0 0.7/ 0.6 3.2 0.7/ 0.8 1.4
cR 1/5| 3.6 3.4/ 3.4] 3.7 4.8 3.7 4.0 1/5| 3.6 2.9/ 3.0 3.4 3.8 2.9 3.2




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601390 centrollere: LUYNnc 06-12 Data: 22.04.2018 10:14
Denominazione: Input Outer Z19 Numerc denti z 19 Angolo pressione 20°00°00"
Numero disegno.: D51.6.1233.35-IIF Modulo m 2.3mm |Angole elica 24°00700"

Commessa/serie nr.: PZ 1.3 Untersuchungszweck: Laufende Messung
Masch.Nr.: MOO1 spindel: FOImresikzeds: Charge:
Errori singoli di divisione f£p fianco sinistro
;. + .....
e[ 20 pum
- 500:1
Errore somma di divisione Fp fianco sinistro
+ ......
...... ; :I:z gum
............. s
Errori singoli di divisione f£p fianco destro
4
........ 2 O,LLITI v
T R e e e e
Errore somma di divisione Fp fianco destro
*
———f

500:1
Corsa per misura divis.:49.841 z=12.3mm fianco sinistro fianco destro / TIRO
Val.misur Qual. Val., amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singolil divisione fp max 0.9 14.0 2.0 14.0
Gr. salto di passo fu max 1.0 18.0 0.8 18.0
Scarto di divisicone Rp 37 3.7
Err. globale di divisione Fp 3.8 40.0 8.2 40.0
m| Brr. cordale di divisione Fpz/8B 1.3 3.4
8 Centricitd Fr (@-sfera =4mm) © : 6.2um
oo . il .
@ i
| s s e T e S R
~ L
el N
E il
- i
-
] (R et
g : I : { | | I I ! . .
-1 I
19
kA et (e T A e e T TN (SRR Lty TSR, SO e et = P B Ll e T T s PR PR S e R o TP O R IO e e ot et
1) B
o
© 3 3
500:1 MdK 55.443[mm] /Sfere-@ 4
Err. di concentricita Fr 6.2 32.0 Val. amm 55.442 55.382
Variaz. spessore dente Rs val. 55.417 55.418 55.416
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Dncu*.archiviato elettronicamente.Archiviazione cartacea non necessaria

GCG 808006

Copyright (c} Klingelnberg GmbH

KLINGELNBERG

Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:21
Denominazione: Input Outer Z32 Numero denti z 32 Largh.fasc.dent. b 14 ,.56mm
Numero disegno.: D51.6.1233.35-1IF Modulo m 2 .35mm| Tratto evolv. La 11.9mm
Commessa/serie nr,: PZ . 4 -"'1) Angolo pressione 20°00’ 00" | Tratto elica L8 11.65mm
Masch.Nr.: MOO1 spindel: Formnegbiolelica 31°00’00"|Inizio elab, Ml 13.55mm
Untersuchungszweck: Laufende Messung @ Base db 80.7524mm Palpatore @ (#2) lmm|
Werkzeug: Charge: Ang. Base 28°56'44" | pat.scor.pr. x
"""" ~ 7 EVOLVENTE
Testa —J— 25.45
20
L(
Hm
Va500:1
Vb4.3:1 |
2 .33
mm
lT' el :
Piede e g R e ] ‘
25, ~1% 9 nlsrden b Dente 1b ' lc - 1s 9017525
Tolerance | Medio Val.misur f,'J.TTl] Qual| Tolerance Val.misur[um] Medio | Qual
fHam B 2.7 Var a 2.1 216 Var a I 18.1
fHa 10| 2.7 2.2 3.5 3.5 4.6 1.4| -0.5 21+£10(17.3/18.2| 18.8/ 18.0| 17.3| 19.0| 18.1
Fa 4.1 3.8 4.8 5.0 4.3 2.9 3.2 3.8/ 7.1] 3.5/ 7.0/ 6.6 5.3 6.5
ffa 4 2.1 2.0 2.3] 2.0 3.2 2.1 2.7 4 2.5 4.4 2.2/ 4.2/ 3.0 3.3 3.7
Ca 32| 3.1 2.4/ 3.7 3.5 2.7l 2.7 3.4 52 4.1 4.3 3.7 4.8 4.7 3.7 4.4
ffaf 3 0.0 0.0f 0.1 0.0f 1.1 0.0/ 0.9 3] 0.0 1.5 3.4/ 1.7/ 1.8 1.4 1.6
P/T-& [mm] 81.201 [81.08/81.4] 96.005 [95.94/96.2]
e EETOR: ==l iy e TR
Sotto B Tt BEi ot
i G it 018
20 ~—t—1.46 ..
b it -
=30
Vas500:1
o e
: G el 42 [
*
‘]bszl ........
2 | i
mm p
6 /
= — 458
Sopra ; , i el : : i
N:Z e e 000 Ihos el b Dente: ) ipiide .l e CESal
fHEm Bl 2.1 Bd 6.War B 149 20t6| Bd -3.Var 3: 5 18.8
fHR #83] 2.1] 2.7 33| 1.4 2.7 1.8 -3.9 20413]22.2/17.9/19.2| 17.7[ 21.2| 18.4| 18.8
FR& 3.5 2.8 4.0f 3.5 6.3 3.5 3.8 5.5 4.0 1.8/ 4.2/ 5.3 3.8/ 4.3
ffR 4 2.0 2.0f 1.8 1.8 1.2 2.2 Lo 4 1.5 2.4 3.4 201 2.2 2.1 2.2
CcR 1/5| 3.4 2.8 3.9 3.8 5.8 3.1 2.0 _1/5 5.9 3.7 1.5 4.3 4.7 3.5 4.1




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601390 Controllore: LUIXrno 06-12 Data: 22.04.2018 10:21
Denominazione: Input Outer Z32 Numero denti z 32 Angolo pressione 20°00’00"
Numero disegno.: D51.6.1233.35-1IF HModulo m 2.35mm Angolo elica 31°00' 00"
Commessa/serie nr.: PZ 1n. 4 Untersuchungszweck: Laufende Messung
Masch.Nr.: MOOQ1 Spindel: Formri@afzedg: Charge:
Errori singoli di divisione f£p fianco sinistro
+ Rk e il el meee S s s e e e e R R e O e S e e S S e AT T, S Wt R o o
i T e —f
i B e ST DE
- 1000:1

Errore somma di divisione

Fp fianco sinistro

..... +
Errori singoli di divisione f£p fianco destro
4
; — = —_————— T —
s = e
Ilﬁum
SO0
Errore somma di divisione Fp fianco destro
s

: IlOpm

1000:1
Corsa per misura divis.:87.208 z=3.5mm fianco sinistro fianco destro / TIRO
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val, amm Qual.
Gr. err. singoli divisione fp max 4.3 14.0 3.9 14.0
Gr. salto di passo fu max 1.8 18.0 2.1 18.0
Scarto di divisione Rp 6.9 7.0
Err. globale di divisione Fp 20.0 50.0 19.1 50.0
x| Err. cordale di divisione Fpz/8 14 .4 13.6
8 Centricita Fr (@-sfera =3mm) C) 5.3um
gliile e s bn i e i e s D e T gt it SR
o
Loy BT e R AR R RS R S B e TR et
-
~
1 i : 3
— 1 T 71— I T I T I |
o
G {ZOum
L 1 A N TR L1 el LN e e Teen - .
500:1 MAK 91.232 [mm] /Sfere-o 3
Err. di concentricité Fr 7.8 40.0 Val. amm 91.232 91.152
Vvariaz. speasore dente R8s val., 91.202 91.205 91,128

tacea non necessaria

Iviazione car
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©
.= L) L] L 1
s Ruota cilindrica Evolvente/Elica
®
8 Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:25
&= |penominazione: Input Outer Z19 Numero denti z 19 Largh.fasc.dent. b 20.5mm
g Numero disegno.: D51.6.1233.35-IIF Modulo m 2.3mm|Tratto evolv. La 6 . 7mm
= Commessa/serie nr.: P2 n.4 -~ :) Angolo pressione 20°00' 00" | Tratto elica LB 16.4mm
8 Masch.Nr.: MOO1 spindel: Formn@gficlelica 24°00'00" | 1nizio elab. M1 5.65mm
g Untersuchungszweck: Laufende Messung @ Base db 44 .4385mm| ralpatore (#2) lmm
t Werkzeug: Charge: Ang. Base 22°287140 Fat.scor.pr., x .606
(1-] r ; ; -
@ 'sin. EVOLVENTE ey m&. TIRO
@ i b ML GS 408 ]
e Testa Gl - l ] ;
N i '
.E s T R S pmcnate Rl TR R L Sl S L) RO ORICEN AT Wi : i b s 2]
2 \|
= | )20 (L :
S |
<
@ | =)
=
© |vas00:1| - ek
£ L ]
[1+]
o S O oo BN el e It T e W MO E o Lol 57 o oy
= Vb5:1
° - —
-
-
2 L J il
(-1 ] 2
[=]
- mm
5 b m—=3111 o
> | Piede ‘ s RIS R SRS i e A MY V1
ﬁ 15 10 6 1ls 1lc 1b Dente 1b ' 1¢ 1s 6 10 15
E Tolerance | Medio Val.misur [H.lTl] Quall Tolerance Val.misur [,U.lTl] Medio | Qual
E' | £Ham 6| -2.9 var a 3.1 t6 var a 31 -4.4
= |fHa +10| -2.9) -2.3| -1.5/ -3.1| -1.2| -4.6| 0.8 +10] -1.3| -5.9| -2.0| -4.2| -2.8| -4.8| -4.4
g Fa 3.00 2.1] 2.6/ 3.7 2.4 3.8 .0 1.7/ 3.8 2.3 2.9 2.6 3.5 3.2
) |[ffa 4 2.0 1.2/ 2.2 2.7 2.1 2.0 2.1 4 1.20 1.8/ 1.7 1.1 1.6 2.1| 1.7
ca -13/-5] -9.2[ -9.9-10.1| -9.3}11.2 ~-7.6F12.4 -13/-5F11.0| -7.1+F10.3| -8.9 -9.7 -7.5 -8.3
ffaf 3] 0.0 0.0 ©0.0 0.0 0.0/ 0.0 0.2 3] 0.0 0.0 0.3 0.0 0.0 0.0 0.0
P/T-g[mm) | 42.996 [42.85/43.15) 55.457 [55.34/55.6]
& sin o~ ELICA VL B e )
Sotto
o - il
o
o 20
o 4 =
o] Hm )
0
o 23
Va500:1 :
o
Vb2:1
i
2
&
o |
o
-g ..........
L
) IS N Lo R N e I NI o P S S e Tl i i ol et |
2 5
o s | [ e e e s s D st ks e A T S G T s
= 6
8 SR G A e e e e e L Ty T P T P AN M o st o S PPt s oS T Ay 1y S N s A —
4 Sopra | 1 ) : e T e OO IR L s s A
-E‘ N:Z 15 10 6 1E le lp ©® Dente 1lp 1c 1t 6 10 15 :
& tHgm  #6| -3.0] Bd 1.¥ar B 2.4 :6] Bd 2.var 8 0.4 5.2
i eig  #13| -3.0] -3.9] -3.5] -1.5] -2.5] -3.1] -3.7 £13| 3.3] 5.3] 5.4] 5.2] 5.0 5.4 5.2
FR 4.8/ 5.6/ 5.5 4.0, 5.5/ 3.9/ 5.5 5.1 5.2/ 5.5 5.6/ 5.5 4.9 5.3
ffR 4 .0l 0.9 0.8/ 1.4 0.7 1.0/ 1.1 4 1.00 1.3 1.1 0.7l 0.8 1.4| 1.1
KLINGELNBERG| C2 1/5 .0l 4.5/ 4.6/ 3.8 5.5 2.9/ 4.9 1/5| 4.3] 2.4/ 4.0 3.8 4.1 2.5 3.2




Ruota cilindrica Divisione

Copyright {(c) Klingelnberg GmbH

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:25
Denominazione: Input Outer Z19 Numero denti =z 19 Angolo pressione 20°00’00"
Numero disegno.: D51.6.1233.35-1I1IF Modulo m 2.3mm |Angolo elica 24°00'00"
Commessa/serie nx.: pz n.4 Untersuchungszweck: Laufende Messung
Masch.Nr.: MOO1 Spindel: Fomrlﬂﬁtzeﬂm Charge:
Errori singoli di divisione f£p fianco sinistro
20pum
T 50041
Errore somma di divisione Fp fianco sinistro
CEtinte saithalng eclan o B i dE G e
...... '2Q#un
1ol o U B S i
Errori singoli di divisiomne fp fianco destro
+.
””Izo#m
= B0 L
Errore somma di divisione Fp fianco destro

IZOpm

500:1

Corpa per misura divips.:49.841 z=12.3mm fianco sinistre

fianco destro / TIRO

Val.misur Qual. Val., amm Qual. val.misur Qual. val. amm Qual.
Gr. err. singoli divisione fp max 1.1 14.0 it 140
Gr. salto di passo fu max 1.5 18.0 0.9 18.0
Scarto di divisione Rp 1.8 1.8
Err. globale di divisione Fp 3.2 40.0 3. 7 40.0
Err. cordale di divisione Fpz/8 1.3 {87
Centricitd Fr (@-sfera =4mm) © : 1.2pum
pidl
IZOum
500:1 MdK 55.443 [mm] /Sfere-@ 4
Err. di concentricita Fr 1.9 32 :0 lval. amm 55.442 55.382
Variaz. spessore dente Rs |val., 55.418 55.419 55.417

tacea non necessaria
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Ruota cilindrica Evolvente/Elica

Dncuntl.archiviato elettronicamente.Archiviazione cartacea non necessaria

GCG 808006

Copyright (c) Klingelnberg GmbH

KLINGELNBERG

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:32
Denominazione: Input Outer Z32 Numero denti z 32 Largh,fasc.dent, b 14 .56mm
Numero disegno.: D51.6.1233,.35-1IF Module m 2 .35mm| tratto evolv. La 11.9mm
Commessa/serie nr,: Pz n.5 = 4— Angolo pressione 20°00' 00" |Tratto elica L% 11.65mm
Masch.Nr.: M001 Spindel: Formnegflolelica 31°00/00"|Inizio elab. M1 13.55mm
Untersuchungszweck: Laufende Messung 2 Bage db 80.7524mm| ralpatore o (#2) 1mm
Werkzeug: Charge: Ang. Base 28°56'44 " | rat.scor.pr. x .4
[ A " sin. " "EVOLVENTE 5 'des/.‘_{o/k 3'( '-TIRO9 ‘
Testa —T— 25.45 ; X %
20
pm R 2
Va500:1 i
Vb4.3:1 | ]
2.33| | ]
mm
| — L —
Piede : ol il ot NS AT L [
257 17 9 | 1s i 1¢iiiib Dente 1b 1l¢ 1s 9. 17 .25
Tolerance | Medio Val.misur [,um} Qual| Tolerance Val.misur[ptm] Medio | Quall
fvon 6| 2.6 var &  10.7 2116 Var & 7.5 17.6
fHa +10] 2.6 4.8 -3.9 2.8/ 8.5 6.8 5.6 21+10| 20.7/ 20.1/ 21.0| 18.5 12.Si 19.0] 17.6
Fa 5.7 6.1 5.0/ 4.0/ 9.0, 7.8 5.3 2.5 3.6/ 3.0/ 5.6/ 12.7 6.1 7.0
ffa 4 2.0 1.7 2.2 2.3 4.5 1.9 3.3 41 2.1 2.7 2.6/ 3.0 4.4 4.1 3.8
ca 32| 3.2 3.5 2.4| 3.0/ 2.0 4.0 2.7 5+2 3.5 5.0 2.9 4.5 @.5 #m.5 #.7
ffaf 3] 0.0 0.0/ 0.0 0.0 0.2/ 0.2/ 0.0 3 0.0/ 3.2 2.6/ 2.1 1.7/ 1.6 2.2
P/T-@ [mm] 81.199 [81.08/81.4] 95.995 [95.94/96.2]
©) sini ELICA VDI des ®
Sotto
20 : 1
um [ [T ; i |
Va500:1 il
L o L ok il
X |
Vb5:1 ! B
2 & |
mm
5 )
N:Z 2y 9 1t . lc . 1p O Dente. 1p: olc. ‘1t 9l 1706 ;
£HBm 1.9 Bd -0.¥ar £ 7.5 20t6| Bd -2.Var R 6.6 19.6
fHE $13] 1.9| -0.6/ 6.9 1.9/ -4.5 -0.5 -3.9 20+13| 21.5/ 18.0/ 18.6| 18.7 24.2/ 17.6 19.6
Ff2 4.4/ 4.3| 5.4/ 3.3] 6.6 4.5 3.8 5.6/ 4.9 1.7 4.6 5.6/ 4.4 4.9
ffR 4 1.9 1.7/ 2.2/ 2.0 1.6 1.8 1.1 4 1.4 2.4] 1.5 2.0 1.8 1.8 2.0
CR 1/5| 3.5] 3.6| 2.9 3.4/ 4.9 4.2] 1.5 1/51 6.0l 4.9 1.1 4.3 3.71 4.3l 2.3




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:32
Denominazione: Input Outer Z32 Numero denti z 32 Angolo pressione 20°00’00Q"
Numerc disegno.: D51.6.1233.35-1F Modulo m 2.35mMm |Angolo elica 31°00/00"

Commessa/serie nr.: pz n.s Untersuchungszweck: Laufende Messung
Masch.Nr. : MOO1 spindel: FoOrmileafzeds: Charge:
Errori singoli di divisiome f£p fianco sinistro
o e T e oy P B gy
‘10um
= 100051
Errore somma di divisione Fp fianco sinistro
! + .......

5.::110#1-“:

1000:1

i e I T o i i o
i ]:10#[“ i T i ey e e T b s e By e e L et s vt o o i b o CB et 0 UL TR (10 LR s o et s TS
S T1000:1 o SR TN L M 1 PR 0 N o= s S M oo T L PRI e e e e SMIO S | M o
Errore gomma di divisione Fp fianco destro
L IR 8
e
e Sl R R TR s R B e T T
Corsa per misura divig.:87.208 z=3.5mm fianco sinistro fianco destro / TIRO
Val.misur Qual. Val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err, singoli divisione fp max 4.9 14.0 4.6 14.0
Gr. salto di passo fu max 1.7 18.0 1.9 18.0
Scarto di divisione Rp 8.5 9.1
Err. globale di divisione Fp 24 .2 50.0 24.8 50, 0
m| BExrr. cordale di divisione Fpz/8 15.2 15.9
g Centricitd Fr (@-sfera =3mm) () 10.2um
o . e =,
8
g ..........................
v
" (RS e
-
-
W
G s o B e = el ‘ ]
; W
o 20pum :
500:1 MdK 91.232 [mm] /Sfere-@ 3
Err. di concentriciti Fr 14 .7 40.0 val. amm 91.232 91.152
Variaz. spessore dente R8s Val.. Sla281 91.203 91.2
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:36
Denominazione: Input: OQuter Z19 Numero denti z 19 Largh.fasc.dent. b 20.5mm
Numero disegno,: D51.6.1233.35-IIF Moduloc m 2.3mm| Tratto evolv. La 6. 7Tmm
Commessa/serie nr,: Pz . 5 ~ 4 Angolo pressione 20°00'00"| Tratto elica L% 16.4mm
\
Masch.Nr.: MO01 spindel: Formy &yflolelica 24°00°00" | 1nizio elab. mi 5.65mm
Untersuchungszweck: Laufende Messung @ Base db 44 ,4385mm Palpatore @ (#2) 1lmm
Werkzeug: Charge: Ang. Base 22°28"14" Fat.scor.pr. x .606
( RS 6 EVOLVENTE
Testa
20
b -
um
Vas500:1| T
Vbs l [ar e TR R b e e b bt R e bl e R ¢ e | e ey e s
v b—-
2
mm
R i L3111
Piede n . b o el R
15 10 6  1s 1lc 1b Dente 1b:1e 1ls 6 10 15
Tolerance | Medio Val.misur [p!lTl] Quall Tolerance Val.misur [,um] Medio | Qual
FHam 6] -2.7 Var a 6.4 6 Var a 6.9 -4.,7
fHa £10] -2.7| -1.4| -6.1| -3.7 0.3| 0.3 1.0 10 1.0 -1.7/ -0.7| -4.3| -8.6| -4.2| -4.7
Fa 3.3] 3.0/ 4.4/ 3.4 1.8 2.4 1.3 .9 1.5| 1.8 3.2 5.3 3.1 3.3
ffa 4 2.2 2.6/ 1.5 2.2 ) 0.8 4 2.3] 0.9 1.6/ 1.7 1.7l 1.6 1.5
ca -13/-5| -9.3| -8.0 -8.6,10.7-10.1+10.0-10.8 -13/-5F10.2| -8.2| -8.2| -8.7 -7.5 -7.7 -8.0
ffaf 3] 0.0f 0.0 0.0/ 0.0 0.0 0.0] 0.0 3 0.0/ 0.0/ 0.00 0.0/ 0.0/ 0.0 0.0
P/T-o[mm] | 42.986 [42.85/43.15] 55.442 [55.34/55.6)
@ : wir ey sin. ELICA NDI g o e i @
Sotto
o ‘ ; : SHOARE . ol il ;
um | S o i i ; e
..... —T1—0.00
—re.05
Va500:1 il
% e X i
e ARieD
g
Vb2:1 :
B T - o o o e INCSSIIE [ =]
Z.J? 205 A
5 R e U S N e PR e B B A U (SN L S ot (il
mm X SR L e 8T ot e Wi o T i
[ : )
Sopra [ - o i : i
N:Z 15 10 6 1t 1le 1p ® Dente 1lp it S o et Herh
fHRm 6| -2.4 Bd 0.Var % 2.7 6 Bd 1.¥ar R 6.4 5.4
| £HR £13] -2.4| -3.7/ -1.4| -1.0| -4.8 -3.5/ -4.8 13 1.9 2.1 3.0, 6.2/ 8.5 4.9 5.4
FR 4.4 4.4 3.6/ 4.5 6.0/ 5.1 5.1 4.6 3.9 3.9 5.9 7.1 s.1| 5.5
fER 4 1.0 1.2/ 0.8/ 0.6/ 0.9 1.2 1 e 4 0.8/ 0.9 1.0/ 0.9 1.3 0.9 1.0
CR 1/5] 3.8 3.1 3.7 4.7 4.8/ 3.9 3.7 1/51 4.8 3.6 3.3 3.6 2 &l 3 1]l 2 9




1 L L] L] L) L]
Ruota cilindrica Divisione
Nr. prog.: STI0416b04 0 P26 601390 Controllere: LCUYNo 06-12 Data: 22.04.2018 10:36
Denominazione: Input Outer Z19 Numero denti z 19 Angolo pressione 20°00700"
Numerc disegno.: D51,6.1233,35=T1TK Modulo m 2.3mm |angole elica 24°00'00"
Commessa/serie nr.: Pz n. 5 Untersuchungszweck: Laufende Mes sung
Masch.Nr.: MOO1 gpindel: Formneakzels: Charge:
Errori singoli di divisione f£p fianco sinistro
..... + M
i = 1 T T T
.‘go;u_m.
T 500:1
Errore somma di divisione Fp fianco sinistro
+ .............
g e e
Errori singoli di divisione f£p fianco destro
+ C T T T — = 1 | I t
et I20,um
S el o e I e e R R e s e e e SR s e
Errore gomma di divisione Fp fianco destro
’_j———-’_-_’-‘_-_‘_—_L_—l
Izo'l_"l'rn—‘—l_-l—| I 41_—'-—‘_4 ......
T T e L s e R S i e
Corsa per misura divip.:;49.841 z=12.3mm fianco sinistro fianco destro / TIRO
val.misur Qual. val. amm Qual. val.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 2.8 14 .0 B 2 14 - O
Gr. salto di passo fu max Lo 7 18.0 1.8 18.0
Scarto di divisione Rp 5. &k 5.8
Err. globale di divisione Fp 16.2 40.0 1.%.8 40.0
m| Err. cordale di divisione Fpz/8 5.1 6.3
8 Centricitid Fr (@-sfera =4mm) @ 14 .5um
% S N R s e e e sty
e R bt b et e S S A L S e R M e SEMS R St s o e e
—
)
g+
Al
% N = = il ¢
8. . [ T/ TN e e O DR
u ] ‘ | | | —
'E,-- | 20um :
Boanliat o e
8 | |
500:1 MdK 55.443 [mm] /Sfere-@ 4
Err. di concentricité Fr 14.2 32.0 Val. amm 55.442 55.382
Variaz. spessore dente R8 val. 55.416 55.417 55.416
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KLINGELNBERG'

Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601390 Controllore: CUYXno 06-12 Data: 22.04.2018 10:43
Denominazione: Input Quter Z32 Numero denti z 32 Largh.fasc.dent. b 14 .56mm
Numero disegno.: D51.6.1233.35-1IF Modulo m 2 ,35mm|rratto evolv. La 11.9mm
Commessa/serie nr,: joi4 n.6 = g Angolo pressione 20°00’00" | Tratto elica LB 11.65mm
Masch.Nr.: M0OO1 Spindel: FOormnembiolelica 31°00’00"|1nizio elab. M1 13.55mm
Untersuchungszweck: Laufende Mes sung @ Base db 80.7524mm Palpatore @ {(#2) 1mm
Werkzeug: Charge: Ang. Base 28056’ 44" Fat.scor.pr. x 4
sin. EVOLVENTE )—z 12\3 " TIRO
B e 0 {?/{ 4 ’_2) )
Testa — -
B iy
20 :
o L i
*
Va500:1 | 't e
Vbd,3:1 ). .
2.33| [ 2
mm
Piede | ‘ ek i O s, e P A TR
25 T3 2] 1s 1lc 1b Dente A 1c 1ls 9 17 25
Tolerance | Medio Val.misur[,u.m] Qual] Tolerance Val.misur[um] Medio | Qual]
£Ham 6| 2.5 Var a 4.3 216 Var a 6.0 175
fHa +10] 2.5 0.9 1.4 5.2/ 5.7 2.5 0.3 21+10| 16.5/17.5/ 19.3| 20.8| 16.8| 14.8 17.5
Fa 4.6 2.8 2.7 8.7 5.1 4.1 2.8 5.5 6.9 3.1 3.6 7.1 9.6/ 6.8
£fa 4 3.0 2.1 2.0 &% 3.3] 2.0] 3.0 4| 2.8] 3.6/ 2.2| 3.6 2.9 3.5 3.4
Ca 322 3.5 2.9/ 3.3 4.6 2.7 3.1 3.4 52 4.1 4.4 3.1] 4.9 4.6 4.8 4.7
ffaf 3] 0.00 0.0f 0.0/ 0.1 0.8 0.0 0.8 3 0.0/ 1.6/ 1.5 2.1 2.2/ 1.9 1.9
P/T-o (mm] | 81.213 [81.08/81.4] 96.020 [95.94/96.2]
S) sin. ELICA VDI des. &
Sotto '
20
g \4 I
pm
Va500:1 ;
iz
i
Vb5l
b 4
w | (5
mm
5
N i
Sopra
N:2Z
fHRm 2.2
fHB % 2.2
Ff2 3.7
EfR 4 1.9
CR 1458 3.6




Ruota cilindrica Divisione

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:43
Denominazione: Input Qutexr 232 Numero denti z 32 Angolo pressione 20e00700"
Numero disegno.: D51..6.1233 .35~-TIF Modulo m 2.35mm |angolo elica 31°00’00"
Commessa/serie nr.: pz n.6 Untersuchungszweck: Laufende Messung
Masch.Nr.: MOO1 spindel: FOrmneskzels: Charge:
Errori singoli di divisione fp fianco sinistro
S
e f— | ttan F T pesnt e e
ey et o, g (TS e g e
........ 10um ! R R
= i e b b
Errore somma di divisione Fp fianco sinistro
Al et R e R e e e e At Rl B e IR i s s St

Copyright (c) Klingelnberg GmbH

1000:1
Errori singoli di divisione fp fianco destro
RLDNT == psi pmmer UL M L 2 SRS O s . LI R U oo s S0 o, s i L )
10um : i :
i i o] 00 o
Errore gsomma di divisione Fp fianco destro
SIS v entmnire T R s ey SR R
L o e e
..... e 2 o ot 3
Corsa per misura divis.:87.208 z=3.5mm fianco sinistro fianco destro / TIRO
Val.misur Qual. val. amm Qual. Val.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 2.8 14.0 3.3 14 .0
Gr. salto di passo fu max 2.3 18.0 1.8 18.0
Scarto di divisione Rp 4.6 =il
Err. globale di divisione Fp 9.9 50.0 13 .L 50.0
Brr. cordale di divisione Fpz/8 8.4 10=5
Centricitid Fr (@-sfera =3mm) @ i 9.5um
Izoﬁm 0 ] R s ; O ; . ‘
500:1 MAK 91.232 [mm] /Sfere-@ 3
Err. di concentriciti Fr 10.6 40.0 val. amm 91.232 91.152

variaz. spessore dente Ra val. 91.199 91.202 81.197
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Ruota cilindrica Evolvente/Elica

Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:47
Denominazione: Input Outer Z19 Numero denti z 19 Largh.fasc.dent. b 20.5mm
Numerc disegno.: D51.6.1233.35-IIF Modulo m 2.3mm| Tratto evolv. La 6. 7mm
Commessa/serie nr.: PZ n.6 = _S Angolo pressione 20°00"00" | Tratto elica LE 16.4mm
Masch.Nr.: MOO1 Spindel: Formnemgbiolelica 24°00’00"|1nizio elab. M1 5.65mm
Untersuchungszweck: Laufende Messung © Base db 44 .4385mm Palpatore @ (#2) lmm
Werkzeug: Charge: Ang. Bage 22028' 14" Fat.scor.pr. x .606
sit; EBVOLVENTE &y HeEPTRO
s foet o O ‘S S‘ 400 et
Testa
20
pm =
VEEN0 AL [l s et Sl e bl B
Vb5:1 |
2 e
mm
o | et 211 i
Piede : s haEnla R N e
155130 G 1t de - L1k Dente 1B:icle i1s 6 10 15
Tolerance | Medio Val.misur [[J.m] Qual| Tolerance Val.misur [ﬂ.m] Medio | Qual
fHam 6] -2.7 vVar a 1.6 6 Var a 1.5 -4 .2
fHa £10] -2.7[ -2.1| -3.6| -3.2| -1.8| ~2.0/ -0.1 t10[ -2.2| -3.5] -3.4| -4.2| -5.0| -4.1 -4.2
Fa 3.1 3.2 3.4/ 3.5 2.8/ 2.3 1.4 2.5 2.9 2.5/ 3.3 3.4 2.8 3.1
ffa 4 2.1 2.5 2.0/ 2.2/ 2.1 1.8 1.4 4 1.7/ 1.5 0.9 .8 1.5 1.1 1.5
ca -13/-5[ -9.0[ -9.1] -9.0| -8.4| -9.7 -5.3-10.8 -13/-5| -9.1} -9.1] -9.0| -7.8 -7.7| -8.4| -8.3
| Efaf 3] 0.0 0.0 0.0/ ©0.0 0.0 0.0 0.0 3 0.0 0.0/ 0.0 .00 0.0 0.0 0.0
P/T-& [mm) 42,988 [42.85/43.15] 55.448 [55.34/55.6]
e sin ELICA VBT des Gy
SOLES Wi Sl e, s T EREE RE nas SR S e e e l
ag | s Sl e S
|4 gt £ : 2
~70.00
—1—=2.05 ;
Va500:1
—— 1025
o TR )
Vb2:1 : ‘
e B Y= 1 A -
g A0 K . T o ey R ES NI o MO SO EEC7 DU )
v e e e e e e _
415 ¢ (T VI I PN T S = e R e e et G e e e e e R e G o e L ol e o o e A R N M LT e L
3
Sopra . TR S e R i
N:Z 15 10 6 1lt 1lc 1p © Dente i 2 SRS e B L o) (D o o i B j
fHEm 6| -2.9 Bd -0.¥ar R 2.0 t6| Bd 2.¥ar B 3.0 4.5
fHE 43| -2.9[ -1.7/ -3.2| -3.7| -2.9| -3.0 il +13 4.2 6.4 6.4 3.4/ 3.6/ 4.6| 4.5
FR 4.5 4.3] 4.5 4.7 4.9 4.5 4.3 5.3] 6.1 6.2 4.0 4.2/ 4.9 4.8
fER 4 0.9 1.0/ 0.9 1.0 1.1 0.6 0.8 4 0.8/ 0.8 1.0/ 1.0/ 1.0/ 0.8 0.9
CR 1/5] 3.8] 3.9 3.6] 3.5/ 4.7 4.0 4.3 /81 4.1 3.8 3.71 3.3 2.9/ 3.2l 2.3




S
. 1 L] L] 1 L E
Ruota cilindrica Divisione =
o
Q
Nr. prog.: STI0416b04 0 P26 601390 Controllore: turno 06-12 Data: 22.04.2018 10:47 8
Denominazione: Input Outer Z19 Numero denti z 19 Angolo pressione 20°00' Q0" =
Numero disegno.: D51.6.1233,35-ITF Modulo m 2.3mm |angolo elica 24°00'00" g
Commessa/serie nr.: Pz n. 6 Untersuchungszweck: Laufende Messung =
Masch.Nr.: MOOL1 Spindel: Forml'leﬁtzeﬂg: Charge: g
[~ ]
Errori singoli di divisione f£p fianco sinistro -]
= . ; - : +
+ i
[=F]
=
i =]
}: Oum P
: =2
500:1 _E
Errore somma di divisione Fp fianco sinistro éi
@
AN et
=
A e AL At o= SO o LM T N U I o e e s e B Lt Lo I T S B, o St B D i )
E
i (1]
fei . o
: ; =
. 20pm: (=]
=
b =
' =
500:1 1)
. (=]
Errori singoli di divisione f£p fianco destro 1;
L S
=
[+
...... —
-
E
20um =]
[+
a 500:1 8
Errore somma di divisione Fp fianco destro
N om0 M T
Izoum :
500:1
Corsa per misura divis.:49.841 z=12.3mm fianco sinistro fianco destro / TIRQ
Val.misur Qual. Val. amm Qual. Vval.misur Qual. Val. amm Qual.
Gr. err. singoli divisione fp max 6.3 = 14 .0 1.5 14 .0
Gr. salto di passo fu max 1.8 18.0 1.3 18.0
Scarto di divisione Rp 2.3 2.6
Err. globale di divisione Fp 2 o1 40.0 4.0 40.0
m| Bxrr. cordale di divisione Fpz/8 1.9 2.3
8 Centricita Fr (@-sfera =4mm) () :3.3um
E S s
2
9
g +
-
Bl il 5 :
sl i ) g :
L 1
o
4
> R ;
]
500:1 MAK 55.443 [mm] /Sfere-@ 4
Err. di concentricita Fr 4.3 32.0 val. amm 55.442 55.382
Variaz. spessore dente Rs val. 55.418 55.419 55.417 | KLUNGELNBERG




REPORT 18/073

A

RN GETRAG

Date: 10/05/2018
Author: M. de Dato

Reason for analysis:
Motfivo delf'indagine:

PPAP

Part Name:
Nome particolare:

052

Material:
| Materiale.

GCG_805000 Part 2

State of part:
LStato del particolare:

Finito

Result:
Risultato:

OK

Notes:
Note:

Gearset 32C

Drawing (disegno)

Requester:
Richiedente:

WLQ - M. Vicenti

P/N:

251.6.1242.35

SIN:

Customer:
Cliente:

Distribution
list:

Lista di
distribuzione:

WLQ - M. Vicenti

Picture 1: posizioni di misura a disegno.

Surface hardness verification (verifica durezza superficiale)

profilo del dente
(L B R

Component Scale Position Measured Value Range
Shaft HRC M1 61.8 -
Shaft HRA M1 82.3 80.5+25

Record Owner: F. Guerra
Jept.: BAWLQ2
18_073_PPAP_IS2 xls

Date Issued: 18/05/2018
Date Revised: 18/05/2018
112

GIS1 Item Number: 999.99
GIS2 Classification: Proprietary

Retention Period: 3
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REPORT 18/073

A\ A EEE GETRAG

Date: 10/05/2018
Author: M. de Dato

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

Component Scale Sample # |Position Measured Value Range
Shaft CHD 550 HV1 212118 M2 (tooth flank) 1.04 0.70+0.50 mm
Shaft CHD 550 HV1 212118 M3 0.95 0.50 mm min,
Shaft Core hardness HV10 212118 M4 (tooth core) 351 = 300

1]

& 550
el
o9 a2 04 o8 on 10 12 "f:. -]

Cistanza dal bordoe (mm)

Picture 2: profili di durezza,

Microstructure analysis (analisi della microstrutiura)

Sample # 2121/18

Shaft - Tooth flank surface structure: [Martensite e austenite residua (10%)

Shaft - Tooth base care structure: Martensite, bainite

Picture 2: Microstruttura sul fianco dente (a sinistra) ed a cuore sulla base dente (a destra).

Record Owner: F. Guerra Date Issued: 18/05/2018
Jept.: BAWLQ2 Date Revised: 18/05/2018
18_073_PPAP_IS2.xls 212

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




UNI
V ER S I

U

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

K A5 5 EL
TAT
Institute of Materials Engineering
Metallic Materials

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

( DAKKS

Deutsche
Akkreditierungssteile
D-PL-19045-03-00

Zentrum fir

Randschichtanalytik
und -Technik

FORNITURE TECNICHE MERIDIONALI
F.T.M. SRL

ACCOUNT DEPARTMENT

VIA DI SAN GIULIANO 47

71121 FoGala

ITALY

delivery address: Sophie-Henschel-Haus
Modnchebergstralte 3

D-34125 Kassel

phone: 0049-561/804-3657

telefax: 0049-561/804-3662

phone: 0049561/804-
3657

date:
28-Jun-18

person in charge
Dr.-Ing. Django Baunack

our reference
MPT-1011_rep

Order-No. 4500513243

Test Report

Object of examination:

One specimen of each part number has been examined. Residual stress measure-
ments have been performed in according to the test standard of G_804010. Position A
has measuring area of approximately 0.5 mm to 1.5 mm above the root form diameter
drrin a zone of + 3 mm from the centre of the tooth width (means in active profile of the
tooth flank). Position B has a measuring area of approximately 0.5 mm to 1.5 mm below
the root form diameter 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. tgei;; Me%zlfsljmg Depth Profile
Al|B MP in um
1 os:te(szacr;an- 2516123935 I X ey e
2 | Clgpa | wste12sss | W e
g | B (;’ ;Ei)a“te 2511124350 l X S, 20 A
g | RE (;’;ga“te 2511124350 I O B g e
g |- B8 g;g;a“te 2516123335 I X 2 i 2l dl .
g | = [;’;é;a“te 516123335 I X S pon Al
Table |:  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: Crka

Crystal lattice: {211}

Crystal orientation (y-angle): 0% & 18% £ 27% = 337, £.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 oES 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 of% 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 oS in MPa IW in degree
0,004 -545 + 30 6,12
0,021 ~1315 +65 8,86
0,039 -1425 =70 5,70
0,060 -1370 +60 5,81
0,080 -1320 +65 5.85

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

Distance from the Residual stresses Integral width
surface in mm oES in MPa IW in degree
0,006 -640 +40 5,81
0,020 -1095 +55 5.87
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 Zent i
_entrum fir

Dyenq 0 | ity Randschichtanalytik

und -Technik

Django Baunack
Person in charge

Annotations:

ZerTech is accredited to DIN EN ISO/EC 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 Sfress Analysis by X-ray Diffraction. The proceedings of the Hole Drilling Method are ruled in ASTM-
Designation E837-13a Standard Test Method for Determining Residual Stress by the Hole-drilling Strain Gage Method.

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

MPT-1011_rep



Analisi di similitudine GN4402 HEE GETRAG

GETRAG SpA

Formular Nr:

Datum:

Analisi di similitudine Ppk Status: Entwurf

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

Macchina da confrontare: HNW11013 Data: 18/05/2018
Capability da confrontare Nr.: 07/03/2017 Owner: G.Sette
Abt: WLG1
Codice Pezzo di riferimento: 251.6.1071.35 Partnumber in esame: 251.6.1233.35
Si  No Esito Correlazione: Il processo & paragonabile
Il grezzo & uguale? X Stesso grezzo capacita di processo confermata
Stesso processo di TT? X Stesso processo di frattamento termico
Stesso clamping system? | X Slesso sislema di serraggio
Gli uomini sono gli stessi? | X Stessi uomini
Il metodo & uguale? X Stesso metodo applicato
MSA eseguita e ok? X MSA eseguita e ok
Condizioni ambientali ok? | X Condizioni ambientali adeguate Deviazione Std. Ammessa: + 25 %
Componente di riferimento Componente in esame
DIMENSIONEN DIMENSIONEN
Merkmal f; Nominale an?:_:g::‘:;:‘e% Nominale Deviazione % i.0./n.i.0.
numero denti Z -—- 35 32 i.0.
diam.primitivo - @ mm 84.703 80.752 i.0.
Altezza dentatura mm 7.315 7.4 i.0.
diam.testa - @ (da) mm 98 96.20 i.0.
Studio delle specifiche Sludio delle specifiche
2
= 52 d
Merkmal % Nominale | Toleranz T, Ps g_ g' § : Nominale | Toleranz T, tareg) i.0./n.i.0. | Min. P, Min. Py
T g = ? (1,00/1,33/1,67) ” i
5
Mdk - @ mm 92.562 0.098 4.26 91.152 0.080 1.67 i.0 3.48
Fr ( Eccentricita) pm 0 40 1.67 0 40 1.67 [He] 1.67
pm =
pm -
um -
um .
um P
G_00_06_H_0001 Date Issued: 2017-12-21 11/15
G.Sette / WLQ1 Date Revised: 2017-12-21 GIS1 ltem Number: 04,01/5+3

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



Analisi di similitudine GN4402 HEE GETRAG

GETRAG SpA

Formular Nr:

Datum:

Analisi di similitudine Ppk Status: Entwurl

Formular Eigner / Fachbereich;
Prozess-/VA-verweis:

Macchina da confrontare: HNW11013 Data: 18/05/2018
Capability da confrontare Nr.: 02/03/2017 Owner: G.Sette
Abt.: WLQ1
Codice Pezzo di riferimento: 251.6.1071.35 Partnumber in esame: 251.6.1233.35
Si  No Esito Correlazione: Il processo e paragonabile
Il grezzo & uguale? X Stesso grezzo capacita di processo confermata
Stesso processo di TT? X Stesso processo di trattamento termico
Stesso clamping system? | X Slesso sistema di serraggio
Gli uomini sono gli stessi? | X Stessi uomini
Il metodo & uguale? X Stesso metedo applicato
MSA eseguita e ok? X MSA eseguila e ok
Condizioni ambientali ck? | X Condizioni ambientali adeguale Deviazione Std. Ammessa; + 25 %
Componente di riferimento Componente in esame
DIMENSIONEN DIMENSIONEN
Merkmal § Nominale ar:;‘::::;:e% Nominale Deviazione % | i.0./n.i.0,
numero denti Z --- 17 19 i.0.
diam.primitivo - @ mm 39.376 44.438 i.0.
Altezza dentatura mm 6.525 6.225 i.0.
diam.testa - @ (da) mm 50.75 55.60 i.0.
Sludio delle speci-liche Siudio delle specifiche
o
= ] é 3
Merkmal % Nominale |ToleranzT,| P, |Z oS % Nominale | Toleranz T, Tareat i.0Jni.0. | Min.P, | Min, Py
i :-8_ E ? (1,00/1,33/1,67) 4 ¥
-
Mdk - @ mm 50.112 0.058 1.67 65,382 0.060 1.67 i.0 1.73
Fr { Eccentricita) pm 0 32 1.67 0 32 1.67 i.0 1.67
um —
pm o
pm =
pm =
pm —
G_00_06_H_0001 Date Issued: 2017-12-21 10/15
G.Sette / WLQ1 Date Revised: 2017-12-21 GIS1 Item Number: 04.01/8+3

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



H . Hivo - Internal Rev.:] 00
BEHE GETRAG Part Submission Warrant atertal 11115330’_524;0
Report-Nr.:| 1520180085

Part Name Input shaft outer Cust. Part Number 251.6.0931.90
Shown on Drawing No. 2516093190 Org. Part Number 111683-00
Engineering Change Laval 172586 Dated 15. Sep 17
Additional Engineering Changes AB [ 10076446 Cated 10.Sep 15
Safety and/or Goverament Ragutation  [_JYes  [“INo  Purchass Order No. 550004003901 Welght (kg) ~ 3,6304
Checking Aid No. general inspection equip.  Checking Aid Engineering Change Level Dated
ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
Hirschvegel Umformtechnik GmbH 6589 Getrag B.V. & Co. KG.
Organization Name & Supplier/Vendor Code Customer Name/Division
Dr.-Manfred-Hirschvogel-Strasse 6 Mr. Hettinger Andreas
Street Address Buyer/Buyer Code
Denklingen Bayermn 86920 Gemany
City Reglen Postal Code Country = Application
MATERIALS REPORTING
Has customer-required Substancas of Concern information been reported? ‘!’6 DNU Dnla
Submitied by IMDS or ather customer format: Module ID: 724563948 Version: 0.01
Date: 2018-02-27
Are polymeric parts Identified with appropriate ISO marking codes? Cves  [“no [Cora
REASON FOR SUBMISSION (Check at least one)
[initial Submission [[Jchange to Gptional Construction or Materfal
[CJengineering Changels) [Jsupptier or Material Source Change
[CJrooling: Transfer, Replacement, Refurblshment, or additional [Clchange in Part Processing
[Ocormrection of biscrepancy [JParts Produced at Additional Location
[ITeoling Inactive > than 1 year [Cother - please specify below

REQUESTED SUBMISSION LEVEL (Check one)

[] Leve! 1 - Warrant only (and for designated appearance items, an Appearance Appraval Report) submitted to customer.

[ Level 2 - Warrant with product samples and limited supporting data submitted to customer,

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

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

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

The results for dimenslonal measurements  [“]material and functional tests [Cappearance criterla [ |statistical process package
These results meet all drawing and specification requirements: Yes DNO (If "NO" - Explanation Required)

Mold / Cavity / Production Process  Cold forging

DECLARATION
| hereby affirm that the samples represented by this warrant are representative of our parts which were made by a process that meels all Production Part
Appraval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the production rate of ! hours.

1 also certify that documented evidence of such compliance is on file and available for review. | have nated any deviations from the declaration below.
EXPLANATION/COMMENTS: Initial sample Inspaction ] Rapnrl—No 1520180086

Is each Customer Toal properly tagged and numb i '? DND Cna
Organization Authorized Signature Date 27.Feb 18

Print Name Hr.Simon Brugger Pho No +49-8243-291-6157 Fax No. +49-8243-991-0
lf
Title QMP E-mail Simon.Brugger@Hirschvogel.com
FOR CUSTOMER USE ONLY (IF APPLICABLE)
Part Warrant Disposition: Happroved  [JRejected [other
Customer Signature /% W Date Z5 2 /(P
Print Name / /4.4/’//4/'7:{(’,/ o Customer Trackmg Number(cmxonal) 4 - 0297

Y

Y CFG-1001

GETRAG B.V. & Co. KG

Hermann-Hagenmeyer-Strafe
74189 Untergruppenbach
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