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Part Submission Warrant

Part Name: ‘Ring Gear Cust. Part No.:  251.1.1300.50

Shown on Drawing No.: 251.1.1300.50 Org. PartNo.:  251.1.1300.50

Engineering Change Level: 3 Index "b" (CO11951MIPZ) Dated: 25/61/2018
Additional Engineering Changes: na Dated: na
Safety andfor Government Regulation:  [[] Yes No Purchase Order No.: Weight (kg):  '2.839
Checking Aid No.: na Checking Aid Engineering Change Level: na Dated: na
ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

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

Organization Name & Supplier / Supplier Code Customer Name f Division

Via dej Ciclamini, 4 na

Street Address Buyer / Buyer Code

Modugne (Ba) Puglia 70026 ltaly DCT300

City Region Paostal Cade Country Application

MATERIALS REPORTING

tlas customer-required Substances of Cancern information been reported? O 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? OYes O No nfa

REASON FOR SUBMISSION {Check at least one)

Initial Submission ] Change to Optional Construction or Material

[ Engineeting Change{s) O Suppller or Material Source Change

[ Tooling: Transfer, Replacement, Refurbishment, or additional ] Change in Part Processing

[T Correction of Discrepancy ] Parts Produced at Other or Additional Location

[ Tooling Inactive > than 1 year [ Other - please specify below (e.g. additional specific customer requirement or

e.gd. change of EP paris
REQUESTED SUBMISSION LEVEL (Check one)

[ Level t - Warrant only (and for deslgnated appearance items, an Appearrance Approval Report) submitted to customer.
£ Level 2 - Warrant with product samples and limited supporting data submitted to customer.

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

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

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

SUBMISSION RESULTS

The results for: [7] dimensional measurements  [Z] material and functional tests *©  [] appearance criteria statistical process package

These results meet all drawing and specification requirements: Yes O Ne (If "NQ" - Explanation Required)
Mold / Cavity / Production Process na

DECLARATION

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

EXPLANATION | COMMENTS: - First PPAP Submission (only differences from variant 251.1.1080.50)
- inside geometry on differential side, surface where to calculate parallelism under the bolt head, bore chamfer
- shof peening standard change
- Identification groove

Is each Customer Tool propery tagged and numbered? £ Yes I No n/a
Organization Authorized Signature: Rt &&s— Date: 23/03/2018
PrintMName:  Tursi Dario Maria Phone No.: +39 0805858360 Fax No.:

Title: 7DCT300 Launch Manager E-Mail: dariotursi@magna.com

FOR CUSTOMER USE ONLY (If applicable}))

Part Warrant Dispesttion: %Tpproved [ Rejected [ Cther

Customer Signature: A c' ;/'\_,29{ Q0 Date: 3’3 .0 3. ’g
U L=

Print Mame: Customer Tracking No.:

G_00_05_F_0067
Valid from: 2017-08-30 Security Class: proprietary Page: 1M1
Reference: G_00_05_P_0013 Retention: MNQTQ1/ Active + 15 years . Final Storage: ME dpt.




Short description;

Initial PPAP (only differences from 1080}

PPAP Requirements

Reguired

Note

Design Records

i

'

Final Drawing + G.D. +
VBZ

Authorized Engineering change documents

PPAP Dogs updated

see dwg

Customer Engineering approval

n.d.

DFMEA

Process flow diagmmis!

PEMEA

Control plan

Measurement system analysis studies

Studio Tipa 1 per MdK,

Do~ |D|n{A[Ca[m] —

Dimensional results

Records of Material / Performance test results

LAB + Pallinatura +
Pulizia

11

Initial process studies

Ppk for MdK and Fr

12

Qualified laboratary documentation

13

Appearance Appraval Report (A.A.R.)

[i4]
[15]
16

Sample Production Parts

Master sample

Checking aids

17

Customer-Specific Requirements

18

Part Submission Warmant (PSW)

Qther requirements
1[PSW Raw part AN N
2[PSW E.P. part NO
3

PSW Engagsment Rings

23/03/2018



BUSIIA I Aq 9z:51 1€ 91-£0-810Z U0 Pjunid ‘ZG0pYLOLLELLOZ UOISIASY Juslundog

1_ N:w._ uye . - JagLunu 1a8ys BJep joo) 995 ‘a|yoid wee ) Jo4
Qm OM-: —\ —\ FmN B Auyez LS¥8L0°LLGE N NEjguslepBneIaM SUSIS [UoId-ZHA
W Bupuey
. . :Bunuususg : __ L.nmm 13gLnU awes 10ays ejep Jeab ess 'suoisuawip Buiuyoeiu-asd Joo
Haquunu buimelq Bled 1883 JRBLY [BUld usouD *ozpqe-l| £102°80°60 | 28 N seyarelb Bunysgreagqio Nejgsbunuyeziep syais uajepshun)eqiesqion
seswunusBunuysiez ajjonuoypus Regsbunuyezian alen umnjeq
-adAiaqamag) |3g 8010 USEaB [E[JUSIRILNDIIG
tag Bunpusmiansy . *g[20s 0} You swesbe|g 500'0" | oow [eldsuasuBYYRIPIAA
euGy 01 22859 Y qeisyewtn puls uabunpygay
Japwelp Bupunb . sjjeq ‘o UBSWSINSESN
DM 813 ¥ Hqw9 afawuabiey uueuLioy swen [wmea anpuy| zuy |usng Hgg= B0 poygL = JeSSSUNINPHSIYIS £50°202 W up gewebnyiamg "uselq
AMAEIRBIILEZ PUN ~3GBLACD DYHIHD v smpel di [paym Buipuugy . s|[Bq "o jusLisMmses iy
ENTELLEE HMN huaauy) sakiiez Oo225) argtiool | 2 009°0 = S0<%d smipeyjdoyuagieyaspe|yas geliLoe P xew geLjsbnyiamz "welq
9£09) OS] 48d UL WBiey di jsaym Bujpuy 0000't Isjalelp [eg
ualzean 9LO9L OS] UOBU HRULAZINYSS 008'c = 504%  sypuidoyusgayosyaly iq JassaungampiaBnygaiy
Bjep |00} Buppup vLy o8 Libus| labUE] ssed
. aqueyosyeIyosg-lycidstinzeg *p,_ LI SEaMULEZ
A3BVSA . 95458 y6us] usbue) Gseg
App txew |lemuye?
956€ '096E '698 "ON (SpIepue)s (eusnpu] uew!sn) Niq 0} SupIoade welsks Y100) 8y} Jo SWIs)
9,0°1 o} paleINoes 0.8°0 = {7 Base Sunsa; soe yioo) pulis ou pamoje Jou  f==3 LL PaULEdS 133) JO J3GUINN
— . N 3 [Jezauyezyspy
Z19Z 3a/VI0A PUB 800508 D 0} Bujp:cooe Buljoaya ey pue ajold pauaad yoyssiyp [} SSPUND B1o0T N
) . @ AUp = P Y[ 890% Us Uy S)DIpULEZ[BULON
BGGE '096E '888 NI YoBu JspRILNG 10j ejuben A4 - SSaUNO|! U100] [BHLON
q.0'L "__.—N_.“mccomhmm_huor_ ncmm._“u ={1 _._u._m,_me_uhncm_:__cmux_com.__n_ JER8 pasap|suod ay) o} paoUala4al 1IpI0 ..ul/ mmo .V Uz yput Sy0IpUYEZ[2UION
2192 IAAITA PUN BDOBES ™S YIBU BunssauE|ULUEsIE] pun -ljoid 71007 50700 D o1 Suipiodse = —— Jajalle|p aseq
R pEIUBLINDOP B4 0] JOPIO0 JEIT i (BUN
“algemolle go0'0 'zrey xew {sp BuiyoeyD Jo HEIS pue JNp Leamiag) 1o}y . 4 :m_ﬁm\:n x,“"m _.___u_._m P Jassalynpsianpunio)
: ' SERR Snipel 9]oljo aske
Bisseinz ep0°0 yoopaf "Zmy xew (Sp uyBaqqieyas Wep pun jp uayaswmz) o)y , 85050 Uy (3UJS PaTILE) LOREN]ED SSOLINRME J1EP6 . ml_u_uﬁ._mm_m.__vm u::._m
POO'0F 000°0 =% Buiqweses aioyq sanjen abelane $00'0 F S00'0 + = I dn .ﬂ 17861 e o b
uaqo Mo Jessawiysinpsienzinugnd
O "y 1, 1) "~
-k e o W e T [
- 200°0 F 00°0- 'L 1SIM pee] MOLE | wd snipessBunwuny sogon 00E a_ p sionjyaw wi ayaigpey n JassawyoInpsiangn
800°0 F 20070 “14T SIMI pE3| i “138 "dwW0D )00} 6] Y100} [Ejpey "8 "dluo? Yoo} 0} yjoo] -Buej] ‘0Lz “0al} a|gesn ‘Welp dii
aloo 4 Bunidszjepn-iemz L] m.._Enﬁ_mB.cmx:mE_‘e 0L SNp ujtl 0oy "psienzInudoy
(a.5°¢} 000+ 2000 K Josla aysoduiod [ejpex] Joua episedwog _m___._mm:/w || . o8y} apesn ‘weip dif,
oBIEaeBUET 8E00] 4y Bunuaemgezigm- oMz iy BunyoemgezeA-u u% SOV e xew ooy ‘psjenmnuydoy)
i 1ou)a yad sanening| neen- Jgjewelp epising
| UMD, . OED .
— :E:ﬂ S¥0°0 4 yoamqeesag-sBunjie | P 05°Lle *p Jassallatnps|anjdoy]
0418 “UMojyl Yjoo) Jo sBuey . ‘118 JusLutb)e [BUlpnBUO j=5r . Jsjawreip uMlid
g e bu - U0l + ey yal Sy Bunyuemuosusyapyez, 0070 o -yajemgewwo-juay ﬁmf’r §50°c0¢ p Jassstuyounpsian||iel
Ul 2)yo8s ajulusue]ld BjuEld Syl ) Tno-Lns [epey Joxa Juswub)e-Eio JFF £00°0 ‘U802 LUGNEOYIPOW LINPUSPPY
6z = Wegypl = o Buioays Jo yelg , ¢ed’0 g Bunyajemaqe;nejpuny 9 “yoamqejuesan: _cwv__._. X JopjgjsBungeiyosianlyosd
- = uuBagqeiyos , o yoyd oz eaneinuindy 8000 F | 8000 F J0412 Juawubye Yoo X2y JO peH
Wy yoamgeusiwung-sBunie 1| poo"o 5000+ | ™ yoemqe|supan-jussueld SLHOZH BumyapsBuntysig
. o vy = e 19q . - BuE x(foH
SO0'0F LLOQ - = °H  Bujquiesse azpaq sanpa sbeiase GOO'0 F 610°0 - = *Hl N seyoyd uaoelpe Jaq WAl 60070 F [ 6000 F Joua a|buE sjlold El
i LY B BurudssBunien | 1100 - | L0 - | ™ Bunyopmaeieumenosg] 0 0 oVE] g layupmsBunbeiyog
96°1¢ — 96°Le . JoLa Yo jusoe(py 1alie e)joxd |eya ] z Sjfue ainssaid j2utoN
BARSLOI JOU ayo.4 t Lo 9 Bunyoiamqe|szuiz-sun)is) P4 Bunyojamgepuesas)-jyotd 0 .0 .0 “n 1exumsyutug
fBieciuoy woju jerd i 10108 yond [euuoy JoLS ULD} ajiald . a|npou [euoN
\mﬂﬂmwwmﬂ.ﬁmmwm___._ " Lo o) yajemay-sbunjisisy1bulg 5000 ) Bunyslemgewod-]yold 000059'2 “w |npol
78'6E B[} AL ] S3UEd o5u]l i peee yuey JyBu] ey ya) 0 Yjssl Jo JequinN
L'ty AUET DL { ooleld yoal \ oLy 14 ewpai| 4 ey L2 I |uezeuyez
€60y - - - i eeop| dy L U}00} [ENPIAIDUI JE SINJEA 40} PIfEA R ¢m_w
AL 0+7L0°0 S00°0+0ETT " €82 | 1doy (8261 "Bny Jo 196 NIQ) Buiizss o seouess|oL feusps § EONSER Y o
+ Sue b ST WS 43l . uyezjszuly ﬁwmtmg any BynG - v nd _»w“ﬂmww
Syl 8)y5a) oI oy oy w (g8} “Bny won'Lse i) BunuyEzish sepuazuessiol| wzenogne : v GVHNAILS

-sSnjeig Jjuaunnooeg

panoidde
0L-L1-L10Z vo Ruasuy olZlige ] Aq paseajoy



MAACNE mEE GETRAG

RG_7DCT300_Gearset 1A-21A_ & 21H

Soft Turning
| Weissar DRA-10058
| Weisser DRA-10059

| drilling
I Chiren BOA-10394

hebbing
Pfauter FRW-10073
Pfauter FRW-10189

deburring
Tecnomacchine EGW-11005

heat treatment
ECM Furnace 7

shot peenin
Panghorn OKU-10418

hard turning
Emag DRA-100596
Emag DRA-10190

grinding gear teeth
Reishauer RZ303 SLW - 11046

washing
Duerr ORE-11033

Packing

Record Owner: Pietanza D. Date Issued: 01.03.2017 GJ51 Item Number: N/A
Dept.: WLP Date Revised: 16.03.2018 G!S2 Classification: N/A
Process_Flow_Gearset_1A_+_ 21A_+ 21H_DCT300_PSW_20180316.xlsx 1/1 Retention Start Date (Year): N/A
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1
Q Capacita strumenti di misura Pf‘clj':'a
a-n A&
Data/ora  16/03/2018 | Nome oper. mario.bozza Reparto/Area/Prod.  WLQ Postodiprova  Dentatura RG
Calibro Master Caratteristica
Desc. calibro Banchetto in acciaio Desc. mast. Master RG Desc. Car.  sMdk RG
N° calibro MVZ 406001 013 - N® master MVZ 400616 001 NeCaralt.  2511130050_21H
A
His. calibro 0,0001 Valore reale mast. 207,675 Val. Nom, 207,6830 LSS 207,708 =0,0250
Caus. Pr. Cg CgK J[Unita di misura  mm Unita di rr mm LSl 207,658 ;-0,0250
Nota
207680 - — ~ e e e e e e e e — - Xm+ 0,1°T
1 207,678
B 4 -
Xg+38
£ 207,676 — ---g g
0] i Xg
any . Xm
% 207,674 Xg-3sg
= 4
o
207,672 -
7670 T— - — - — = e o — o o m — — e = e = — - Xm=0,1-T
T T T I I T T T T | T T T T | T T 3 T [ T T T |
v 5 10 16 20 25
N*Valare —
i X i X1 i X [ Xj [ X
1 2076751 <] 207,6749 11 2076758 16 207.6759 21 207,6761
2 207,6753 7 207,6753 2 207.,6757 17 2078751 22 207,6759
3 207,6750 8 207,6755 2 207,6754 18 207,6755 23 207,6759
4 207,6748 9 207,6758 14 207,677 i9 207,6758 24 207,6758
5 207,6750 10 207,6758 15 207,6761 20 2076761 25 207,6761
Valori a disegno Valori Calcolati Stafistiche .
Xm+0,1°T = 207,680000 Xmaxg = 207,6761 Xg+3sg = 207,676811
Xm = 207,675000 Xming = 2076748 Xg = 207,675576
Xm-0,1°T = 207,670000 Rg = 0,0013 Xg-35g = 207,674341
02T = 0,010000 Niot = 25 Gsg = 0,002469
T = 0,0500 Sq = 0,000412
Unita di misura = mm [Bi| = 0,00057600
Neff = 25
Test per Bi
" £5% por =as Risultati del test : significativo (0 £0,1% )
Bias = 1,15%
Minimo riferimento per sistema di misura capace
Risoluzione %RE = 0,20% ‘}; \;!-, i T min (%RE} = 0,00200
02T I =)
= = 437<6,07=7,78 i T mi = 0,0110
Co = sy i 0 11,38 min (Gg )
01T - | Xg - ¥m | -0 E)
= e ——— = 3,86<537<6,90 Tmi = 0,0167
Cok P75 ’ 0 11,33 min Gax)

Sistema di misura capace (%RE,min,Cq,C gk}

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

Data

16/03/2018

Firma

11 /161202 GC_1_me_noEV.def GETRAG S.p.A.

Dipartimento

MVZ 406001 013_DCT 300 Soft_CG.DFQ



Q Capacita strumenti di misura Pagina
a-D A §°
Dataod.  29/11/2017 | Nome oper. mario.bozza RepartofArea/Prad. NN Posto di prova Egﬁﬁca denti
Calibro Master Caratteristica
Desc. calibro Banchetto in acciaio Desc. mast. BPP Desc. Car.  oMdk RG
N calibro MVZ 405001 037 N°master MJU 416161 004 N°Caratt.  2511130050_21H
A
Ris. calibro 0,001 Valore reale mast. 207,088 Val. Nem. 207,0875 LSS 207,122 =0,0345
Caus. Pr. Cg Ggk Unitadimisura  mm Unita di o ram LSl 207,052 ;-0,0346
Nota Banchetto aMdk MVZ 406001 037 per ructe dentate hard
T — e — - — e — - — T AT
207,094 . Xm+ 0
Joo700ef— -~ — " T e e s m e e - - - — e X35
E -]
E 207,000
P _
i 207,088 41—
= 1—
% 207,086 7]
207,084
207,082
A m e e e e e e e e e e e e e Xon—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
0 5 10 15 20 25
N Valore —
i X; i %) i X i b i X
1 207,0880 <] 207,0890 i 207,0900 i6 207,0910 21 207,0900
2 207,0880 7 207,0890 2 207,0900 17 207,0900 22 207,0900
3 207,0880 3 207,0880 3 207,0910 8 207,0900 23 207,0900
4 207,0890 9 207,0880 14 207,0900 9 207,0900 24 207,0900
S 207,0890 10 207,0890 15 207,0900 20 207,0910 25 207,0900
Valori a disegno Valori Calcofati Stafistiche
Xm = 207,088000 £ = 207,089520
LSl = 207,0529 Xming = 207,0880 Sq = 0,000963
LSS = 207,1220 Xmaxg = 207,0910 i
|Bi| = [Kg=%m| = 0,0015200
T = 0,0691 Rg = 0,0030
Nial = 25 Meft = 25
Minimo riferimento per sistema di misura capace
Cg= 02T = 3,59 Tmin(Cg} = 0,0256
4'59
0,1°T-|%g - %
Ca=2dTXexm] gy TminCg) = 0,0408
2'59
%RE = 1,45% -l:] ! T tmin (%AE) = 0,0200
g 5
Sistema di misura capace (%RE,Cg.Cgk)
GETRAG Corp Group 2011; Type 1
Data Firma Dipartimento
29/11/2017 10/120614 GG_1_mo.dof GETRAG S.p.A. MVZ 406001 037_DCT 300

Hard CG.BDFQ



HEN GSEE"T A= Production Part Approval
DIMENSIONAL TEST RESULTS

Organization: GETRAG Part Number: 251.1.1300.50
SuppllerVendor Code: GETRAG Modugno Part Name: Ring Gear
INSPECTION FACILITY: Design Record Change Level: 3 [ndex "b"
Engireering Charge Documents: COT1951MIP2 - 25/01/2018
NA Organization Measurement Results (Data)
ltem Dimension/Specification Specifcation /Limils | Clessit. | (2 | 4 2 3 4 5 | gonelo ) ok | O
1 |Teeth Profile & Lead, Piich, Fourier 0K NOK 5 oK OK oK OK oK oK
2 |MdK 2067122 | 207.053 <M> 5 207.090 | 207.085 § 207.092 | 207.097 | 207.087 OK
3 {df 195.450 i 195.150 S 185.263 | 195.274 1 195.325] 195.311{ 195.324 OK
4 |da 211.500 | 211.200 5 211.2151 211,288 211.312§ 211.218§ 211.205 oK
5 |Fr 32 o <M> 5 175 6.8 15.3 7.5 13.0 QK
8 |Surface Parallelism under bolt head {10x) - Max Valug  0.070 0.0 5 0.053 0.051 0.051 0.052 0.052 QK
7 |Residual Stress according G_804010 - Z19 oK NOK <M> 1 QK OK
8 |Bore chamfer width 0.550 0.150 5 0380 | 0.478 | 0.519 §{ 0.481 0.452 OK
9  |Bore chamfer angle 23.000 17.000 5 19.839 | 20.165 | 20.587 { 20.787 | 19.939 OK
10a (ld. graove position (dist.) 3.300 2.700 5 2.936 2.951 2.962 2.853 3.003 oK
10b (Id. groove width 1.800 1.200 5 1.683 1.692 1.728 1.756 1.654 oK
10¢c |{ld. groove R angle 30.500 24.500 5 27.209 | 26.854 { 25.223 | 26,102 | 24.529 oK
10d |ld. groove L angle 30.500 24,500 5 26,222 | 25,721 1 25875 | 28.054 | 27.417 oK
t0e |ld. groove depth 0.200 0.100 5 0.199 0.180 0.189 0.200 0.199 QK
10f ]ld. greave L radius 1.000 0.700 5 0.853 0.847 0.892 0.829 0.703 oK
10g {id. groove R radlus 1.000 0.700 5 0.925 0.966 0.926 0.926 0.917 oK
11 [Max int. distance 171.300 | 170.700 5 1710151 170.981 | 170.824 | 171.147 | 170,983 OK
12 |Int. angle 81.000 75.000 5 78.180 | 78,068 | 78.092 | 77.096 | 78.068 OK
13  |int. radius distance 0.300 0.000 5 | 0.256 0.162 0.279 0.263 0.162 OK
14 |Int. soft radius 4,000 2.000 5 3,249 2.763 3.001 3.092 2.763 OK
15 |Int. machined radius 1.400 1.100 5 1.255 1.345 1.304 1.184 1.345 OK
March 2006 GFG-1003
SIGNATURE TITLE DATE
Vicenti D. ME 23/03/2018
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s Ruota cilindrica Evolvente/Elica L
N

@

8 Nr. preg.: STIQ416a04 0 PNC35 B4784 tontzollora: TURNO d Data: 19.01.2018 06:21
{= |Danominazione: ring gear Numaro denti =z 70 Largh,fase.dent. b 30.3mm
g Humaro disegno.: D51.1.1300.50-1IF Modulo m 2. 65mm| rratte evolv. Ia 7. 88mm
&= |commessa/seria nr.: 4.DF9-32 = /l Angole pressiona 20° | Tratto elica 1o 24 . 24mm
g Masch,Nx. : MOO1 Spindal: Formr@mbiolsliea 24° | Inizdo elab. ML 31.96mm
g Untersuchungszwack: Laufende MESSUIIQ # Basa db 188 .6348mm|ralpatore g (#2 }lmm
t Warkzaug: 22.47° [rar_secor.pr. x .004

= B T Y e poe

o

@

=

=] Testa

N

-

=

Va500:1 [t i

DocurL.archiuiatu elettronicamente.Arch

GCG 808006

Vb3.9:1 | : ; :
¥ : : :
2.56 -t -t
T N U :
= : : i
Piede AP ": :
IR e R - R} el Xd 1B 1360
Tolerance | Medio val. Tl.'li surl[ ,um] Qual| Tolerance Val.mi sur[ ﬂm]
fHom - 19=5}16.2 Var a 2.9 =115 Var a 3.3 -11. 6
fHy =-19+9-16.2}14.3116.7+17.2}17.3F16.4k12.1 ~1129F14.2| -9.9] -5.4}12.7F13.2F20.6}-11. ¢
Pa 3.0] 3.5 2.9 2.7 2.3 2.8 4.3 2.6] 2.0 3.6] 1.9 2.2 1.7] 2.9
ffa 5| 2.2 2.1 2.4 2.2 2.0 2.2/ 2.5 5] 2.1 1.7 1.7 1.8 z2.0| 1.8 1.8|
Ca -38/-38-33.7-33.9+-33.9/-33.31-32.5-33.56/-34.8 -22/-19F18.4-18.9-18.7F19.1}F19.4}19.2119.2
ffaf 3] 0.0 0.0 v.0] 0.0 0.0 0.0/ 0.0 3| o.0| 0.0/ 0.0 0.0] 0.0/ 0.0/ 0.0
P/T-olmm]! 185.263 [185.15/195.45] 211.215 [211.2/211.5]
Sotto

va500:1 [

Copyright (c) Klingelnbarg GrnbH

KUNGH NBERG




Ruota cilindrica Divisgione

ity

Nr. prog.: STID416a04 0

PNC35 B4784

Controllora: TURNQ d

Data: 19.01.

2018 06:21

Danominazione: ring gear

Numero denti =z 70

Angolo prassiona

20°

Numero dizegne,: )

D51.1.1300.50-TIF

Modulo m

2. 65min

Angolo alica

24°

Cenmessa/sarie nr.:

4.DF9-32 - A

Untersuchungazweck:

Laufende Messung

Masch.Nr.: MOQL

Formriestfzeisg:

Charga:

Errori singoli di divisione fp

fianco sinistro

Errori singoli di divisione £p

Corsa per misura divis. ;203,079 z=15.2mm

fianee sinistre /  TIRO

fiancs dostro

Errz. di concentricitd ¥r

Val.misur Qual, Val. amm Qual. val.misur Qual, Val. ammn Qmal.
Gr. err. singoli divisicna £p max 1.6 11.0 1.4 11.0
Gr. salte di passe fu max 1.1 14.0 1.0 14.0
Searte di divixiona Bp 2.8 2.5
Err. glecbale di divisiona Fp 18.5 45.0 18.9 45.0
m . cordale di divisiona 8.6 .7
8 Centricitd Fr (@-zfera =4.5mm)
B TP
a .
~ .
8l -
g f
Al Pl
M Nl
al :
ME |-
=] - N
il :
§: 5
17.5 32.0

Varlaz. spassora dente Rs

iIa

tacea non necessar

n

iviazione car

te.Arch

icamen

to elettroni

ivia

Docum.arch

KLINGELNBERG



Numero di disegno: D51.1.1300.50-IF Deneminazione: ring gear

Serie nr; 4.DF%-32

19.01.18

Scopo: Laufende Messwi§g21 / 06:27

O

KLINGELRDERG

Macchina: M0OO1

Mandrino: Formnest 1

z=70

©

KUHGELNBERG

Numero di disegno: D51.1.1300.50-fF Denominazione; ring gear
Scopo: Laufende Messw@21 / 08:27

Serie nr; 4.0F9-32
Macchina; M0OOG1

Mandrino: Formnest 1

16.01.18

z=70

Evolvente senza modifiche effettive

Elica senza maodifiche effettive

+- sinistro
36 18 1b 1b
827 4 r
752 ) 1
i g
2
5
5
3
3
38 . 1
A1 0.25
A2 012
o) 109
Q2) . 506
+fe sinistro
36 18 1b 1b
850 r
9
591 1 Jﬁ A
v =
7
B
<3
] 2
\_
0+ -+ -+
A1l . 0.37
A2 0.15
Q1) 100
02} 143

M Spettro

1b 1b 18

5.0um .
2000:1 1

o §

SRS OO —

1.25 um

M 2.000 mm

<

013 -~ T
0.08
147
427

destro
ib 1b 18

e T ¥
=~ &
5.0 pm
2000:1 T
8
I 5 i i
1.25 ym 4
- 3
M 4,000 mm
"
0.23
0.10
104
147

M 4.DF9-32_20180119062106

36

i
.

36

Spetirc medio

142

827
752

38

650
591

30

- sinistro - Eyiplvente senza modifiche effettive
53 53
—
5.0um
T 2000:1 ,
2
—
1.25 pm
! H 2.000 mm
‘nl - - -
Al . :
A2
o)
02}
- sinistre Efica senza modifiche effettive destro
53 53
] .
i [
5.0 ym
2000:1 .
1! \ i
1.25 ym
H 4.000 mm

Al

A2

o(1)

0(2)

M Spetiro

E 4.0F9-32_20180119062106

Spetiro medio

2/2




Numero di disegno: D§1.1.1300.504F Denominazione: ring gear 18.01.18
Serie nr: 4.DF9-32 Scopo: Laufende Messig21 /7 06:27
KLINGELHBERG Macchina: M0OO1 Mandrino: Formnest 1 z=70

Ondulazione Passo destro

oI P

Spettro Passo destro

Ondulazione Passo sinistro H 2.50 ym
P 10.0 ym
, Spettro Passo sinistro : 1000:1
5 8 12 16 20




b

" ' . : .

@ Ructa cilindrica Evolvente/Elica z

&

8 Nr. prog.: STI0416a04 0 PNC35 B4784 |controllore: TURNO C Data: 19.01.2018 06:12

¢ |penominaziona: ring gear Numere denti z 70 Largh.fase.dent. b 30.3mm

g Humaze disegno.: D51.1.1300.50-1IF Modulo m 2.65mm| rratte avolv. Ia 7 . B8mm

&= | commessa/soria nr.: 4.DF9-31 — 'L Angolo prassiona 20° | rratte alica 1B 24 . 24mm

g Masch. NE. ¢ MOO1 spindel: Formyesgblolsiica 24° | Inizio elab. M1 31.9%96mm

g Untersuchungszweck: Laufende Messung # Base db 188 .6348mm|patpatoza & (#2)1mm

‘i‘: Werkzaug: Charge: Ang, Base 22.47° | Fat.seor.pr. x 004

< - E——— ; " e D E T e e g S Py T S e e e T

o

Q

=

=] Testa

[ |

8

-E 20’

fg ’.'m'

g Copm -

<<

[ 4]

et

= .

G-EI Va500:11}].

1]

2

= | Vbh3.2:1 =

= :

= :

- i

-] st

(=] il

- H

.8 :

~ Piede o

= iiiiimdliag: : W :

E Tclerance | Medic Val.misur[pm] Qual| Tolerance Val.misur[,um] Medio |Qual

mE. fHom -1925F15.2 Var a 1.5 -11%5 var a 0.9 -11.0

= |fH« -19+9}15.2}-15.8F-14.3F15.4}15.415,2}10.7 -1129FL15.9111.2[ -5.9+11.4}10.54-10.7F11.0

g Fo 3.8 3.6 4.0/ 3.6] 3.4/ 4.0 5.8 3.3 1.7 3.5 1.7 1.9 1.9] 1.8

= | ffo S| 2.8 2.9 2.7 2.8] 2.2 3.2 z.s6 5] 1.8 r.71 1.7 1.7/ 1.8] 1.8/ 1.8
ca -38/-30-34.2133.6[-34,.4}34.2-33.8+34.4})34.5 -22/-19F17.8115.3}19.0}19.3+19.0}20.2}-19.5
FEaf 3 0.0 0.0/ 0.90 0.9/ 0.0 0.0 0.0 3] 0.0 0.0 0.0/ 0.0/ ¢0.0| 0.0 0.0
P/T-oLmml{ 185.274 [195.15/195.45] 211.288 [211.2/211.5]

Sotto

L2200
pm

GCG 808006
e
.

Vas00:1 [~

Copyright (e} Klingelnberg GubH

KLNGELNBERG




Ruota cilindrica Divigione

T

Nr. prog.: STI0416a04 O PNC35 B4784 Controllora: TURNO ( Data: 19.01.2018 06:12
Denominaziona: ring gear Humere denti z 70 Angolo praessiona 29°
Numaro disegno.: D51.1.1300.50-IF Hodulao m 2.65mm Angolo alieca 24°

Conmassa/saria nr,;

4.DF9-31 ¢,

Untarsuchungszwack:

Laufende Messung

Masch.Nr.:

MO01

Formi]estkzeils:

Charga:

Errori singoli di divisione

Fianco destro

[P P

Corsa per misura divis.:203.079% ==15.2mn flanco sinmaistro /  TIRO fianco destze
Val.misur Pual. Val. amm Qual. Val.misur Qual, Vval. amm Qual.

Gr. err. singoli divisions fp max 0.9 11.0 1.8 11.0
Gr. salto di passo £fu max 1.3 14.0 2.8 14.0

Scarta di divisione Rp 1.7 2.8
Err, globale di divisiene Fp 8.1 45.0 8.6 45.0
Exrz. cordale di divisione Fp=/B 4.4 4.1

©

Copyright (c) Elingalnbarg GmbH

Err. di concentricita

Variaz, spessora dente

tacea non necessar

iviazione car

te.Arch

Icamen

to elettron

ivia

Docum.arch

KUNGEINBERG



©

Numero di disegno: D51.1.1300.50-IF Denominazione: ring gear
Serie nr: 4.DF9-31

19.01.18

Scopo: Laufende Messwigyi2z / 06:18

©

Numero di disegno: D51.1.1300.50-IF Denominazione: ring gear

Serie nr: 4.DF8-31

19.01.18

Scopo: Laufende Messiggl2 / 06:18

KLINGELNEERAG Macchina: MOO1 Mandrino: Formnest 1 z=70 KLINGRLNBERG Macchina: M0OO1 Mandrino: Formnest 1 z=70
H- sinisro - Eyolvente senza modifiche effettive Spettro a&ﬁ“m *- sinistie - Eyolvente senza modifiche effettive Spettro aa_ws
36 18 1b 1b 1b 1b 18 36 53 53
— | —]
827 5.0um 807 5.0 um
527 1 2000:1 1 827 2000:1
: ]
7 7
<6 1.25 um 5] 1.25 uym
: :
3
H 2.000 mm 2 . ”_H 2.000 mm
38 1 1 38
Al - 0.30 t 0.20 Al T ) o ’
A2 . 0.25 0.19 A2
o(1) 273 213 - (1) .
0(2) .. 119 ., 103 0(2) .
H- sinistto  Efica senza modifiche effettive destro, A+ H- siisto Elica senza modifiche effettive destro -+
36 18 1b 1b 1b 1b 18 36 .53 53
850 - - - - - 650 - .
9 9
591 A g . — 5 | T - J 591 A e |
5.0 gm 5.0 ym
7 2000:1 7 2000:1
8 &
1 1 5 ., 5 | | ! — 13
1.25um 4 1.25 gm
3 3 ) <
V4 H 4.000 mm 2 .iﬁ 4.000 mm
30 -w |w lw 1 1 1 -— 13 30 -w -ﬁ.
A1 . 0.51 0.18 . Al .
A2 020 0.15 A2
o(1) 82 a8 o(1)
0(2) 135 140 o(2)
M Spettro W 4.DF9-31_20180119061207 N M Spetiro M 4.DF9-31_20180119061207 o




Serie nr: 4 DFg-31 . Scopo: Laufende MessiBg12 / 06:18

”, Numero di disegno: D51.1.1300.50-IF Denominazione: ring gear 19.01.18
Macchina: MOO1 Mandrino: Formnest 1 z=70

KLIRGELNBERG

Ondulazione Passo destro

Spettro Passo destro

Ondulazione Passo sinistro H 2.50 pm

e A T T T T e
LT T o O ==

0.66
10.0 um

A=
A 2= \029 ini
o(1)= Spettro Passo sinistro 1000:1
0(2= 3
et x T : r
2 45 8 12 18 20

[




a

Ty [ [ [ [
S Ruota cilindrica Evolvente/Elica g
o
L
g Nr. prog.: STI0416z04 0 PNC35 B4784 |controllore: TURNO C Data: 19.01.2018 06:04
= |Denominaziona: ring gear Numaro denti z 70 Largh.fasc.dent. b 30 . 3mm
g Numaro dissgno.: D51.1.1300.50-IF Module m 2. 65Wm| Tzatto avolv. ILa 7. 8Bmm
£= | Commessa/saerie nr.: 4 .DF9-30 = 5 Angole pressione 20°% {rratto alica L8 24 . 24mm
8 Masch._Nr.: MOOL1 Spindel: FOrmrjesgbiclaiica 24° | 1ntz10 alap. m 31.5%6mm
g Untersuchungszwack: Laufende Mes Sung $ Basa dh 188.6348mml rarpatore o (#2)1mm
": Warkzeuy: Charga: Any. Basa 22. 47': Fat.Scot.pr. x .004
< T e e T e T pos e —
] E\KILVEEWTE
wm RS RS
=
(= Testa
N
=
2

..........

...............................

Va500:1

Vb3.9:1 |

Docurh.archiviato elettronicamente.Arch

GCG 808006

Piede |7777277000T
i 1B D18 :

Tolarance | Medio Val.mlsur[,um] Quall Tolerance Val.misur[,um] Medio |Quall
fHom -19#5F15.3 Var a 2.1 -11+5 var a 2.1 -11.9
fHe -1929}15.3}16.4}14.4-14,.3115.3}16.0}13.2 -11£9F27.1113.0f -8.8F11.1F10.9-12.7}-11.¢
Fa 3.4 2.9 3.6/ 3.9 3.3 3.3 £.3 3.7 2.2 2.5 2.1 1.9 2.5] 2.4
ffa 5| 2.5 2.2 2.5 2.6 2.5 2.7 2.3 51 1.7 2.3} 2.1 2.1 2.0 2.0/ 2.1
Ca -38/-30-33.6F33.3-33.533.4L-33.7R34.2F32.9 ~22/-14417 .27 .8FL6.117.61-17.010.8.2k17.7
ffaf 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3] o0.0f 0.0] 0.0f 0.0 0.0 9.0/ 0.0
P/T-oLlmm]] 195.325 1 211.312 ]

Vas00:1

Copyright (c} Klingslnb'e:g GmbH

KLINGH NBERG




Ruota cilindrica Divisione

R

Nr. prog.: STI0416a04 0 PNC35 B4784 Controlloza: TURNO C Data: 19.01.2018 06:04
Danominazionea: ring gear Numero denti z 70 Angolo prassione 20°
Humero disegne.: D51.1.1300.50-IF Modulo m 2.65mMm |angole elica 24°

Commassa/serie nr.:

4.DF9-30 ~

Untarsuchungszwack:

Laufende Messzung

Masch Nx.:

MOO1

spindel: FoOXmI]edk:elg:

Charge:

Errori singoli di divisione £p

fianco sinistro

Errori singoli di divisione

SO YU RO T S

ST R 8 R b b s ikt rhm shrae 34 e 1w ees waeeta oy s pairmA gem sy e ) b 1

Copyright (¢} Rlingalnberg GmbH

Centricita ¥r (@-sfera =4.5mm)

Coxsa par tmisura divis.:203.079 ==15.2mn fiance sinistre / TIRO fianco dastro
Val.misur Qual, Val, amm  Qual. Val.misur Qual .| Val. amm Qual.
Gr. err. singoll divisiona fp max 1.6 11.0 1.6 11.0
Gr. salto di passo £fu max 1.1 14,0 2.1 14.0
Searta di divisiona Bp 2.8 3.1
Err. globale di divisions Ep 18.8 45.0 21.4 45.0
Err. cordale di divisione Fpz/B 8.6 7.9
@ .

Err. di concentricité

Varlaz. spessora denta

Ia

tacea non necessar

iviazione car

te.Arch

ICamen

to elettroni

ivia

Docum.arch

RLUNGELNBERG



Numero di disegno: D51.1.1300.50-IF Denominazione: ring gear 19.01.18 Numero di disegno: D51.1.1300.50-/F Denominazione: ring gear 19.01.18
@ Serle nr: 4.DF9-30 Scopo: Laufende Messiiggd4 / 06:10 @ Serie nr; 4.0F9-30 Scopo: Laufende MessWig04 / 06:10
. KUNGELNBERG Macchina: M001 Mandrino: Formnest 1 z=70 KLINGELRDERG Macchina: M001 Mandrino: Formnest 1 z2=70
- sinisio - Fyolvente senza modifiche effettive Spettro amn_m”_.m +- sinistro - Eyiglvente senza modifiche effettive Speftro am&mﬁ
38 18 1b 1b 1b 1h 18 36 53 53
. m“ 0 5.0
.0 um .0 um
827 . - + 827 - N -
259 ”_*m 2000:1 #._u 9&h r 2000:1 i
£ m g 4 4 £ 1
7 — ¥ —
) g 1.26 ym 6 ) 1.25 ym
5 5 y
4 4
3 3 b
2 M 2.000 mm 2 M 2.000 mm
1 L 1 1 1 L 38 1 L
Al - 018 0.19 A1 o '
A2 0.14 0.1 A2
o(1) 123 216 . o(1)
Q) S 694 137 0{2) )
- sinistto Flica senza modifiche effettive ~ destro 4 #- 7 shisto Elica senza modifiche effeftive  dest +
36 18 1b 1b 1b 1 18 36 53 53
650 r - E - r - B850 r r
9 9]
591 Aﬂ A { 8 I 8ol i | # 591 i f—t |
5.0 ym V V w 5.0 pm
7 2600:1 73 2000:1
6 6>
I i 4 5 _ 5] 1 A _- L ; _-
4 1.25 pm 4= 1.25 pm
3 3> .
Lc> H 4.000 mm 2 H 4.000 mm
S L T 1 Lo\ (R I R A 1
Al 0.36 0.18 Al -
A2 0.25 0.12 AZ
o) 82 115 1)
0(2) 137 289 0(2)
I Spetiro M 4.DF9-30_20180119080401 N Ml Spettro W 4.DF9-30_201801190680401 A




Numero di disegno: D51.1.1300.50-iF Denominazione: ring gear 19.01.18
@ Serie nr: 4.0F9-30 Scopo: Laufende Messligg04 / 06:10

KLINGELNBRAG Macchina; MOO01 Mandrine: Formnest 1 z=70

Ondulazione Passo destro

Spettro Passo destro

Ondulazione Passo sinistro H 250 ym
P e i 1 I 0 e e e OO
F_ 10.0 gpm
Spetiro Passo sinistro 10004
8 12 16 20°




tacea non necessar

IViazione car

Ruocta cilindrica Evolvente/Elica

I

Nr. preog.: STI0418z04 ¢ PNC35 B4784 tontrellora: TURNO C A Data: 19.01.2018 05:53
Denaminazione: rlng gear Numaro danti z 70 Largh,fasc.dant. b 30.3mm
Numero disagna.: D51.1.1300.50-1IF Module m 2. 65mm| rratto evolv. Ia 7. 88mm
Cotmassa/serie nr.: 4.DF9-29 = d— Angole prassiona 20° [wratto alica 15 24 .24mm
Masech Nz ¢ MOOL ' Spindel: FoOrmrlegbicolsiica 24° [xnizic elab. M1 31.96mm
Untersuchungszwack: Laufende Messung @ Base db 188 .6348mmratpatoza @ (#2}1mm
Werkzaug: Chatge Ang. Base 22.47° |Fat.scor.pr. x 004

Va500:1 | .

Vb3.9:1 |

Docuaﬁarchiviatu elettronicamente.Arch

GCG B08006

Copyright (¢) Rlingalnbarg SmbH

KLUNGE NBERG

Piede

Tolerance | Medio Val.misur[p.m] Qual|l Tolerance Val.misur[,um] Hedio |Qual
fHom =-19:5F16.4 Var a 1.5 -11=5 Var a 0.8 F11.3
foe =-1929F16.4F16.7116.2115.5F17.4(-17.0F12.0 -11+9}F15.1F11.6} -7.8F10.8F11.0F11.6{-11.3
Pa 2.8 z.6| 2.9 3.4 2.0 2.4 4.8 3.3 2.4 3.3 2.0 2.2] 2.3 2.z
ffa 5 L.8 1.7 1.8 2.0/ 1.5 1.6 1.8 S| 2.1 2.3 2.5] 2.1] 2.2 2.1 2.2
Ca -38/-30-33.7-33.8-33.61-33.9-33,2-33.4}33.5 -22/-1%118.0-19.3F18.718.218.2118.6-18.6
£faf 3| 0.0l 0.0 0.0/ 0.0l 0.0 0.0 0.0 3| 0.9/ 0.0/ 0.9/ o.0] 0.0/ 0.0 0.0
P/T-gCmm]| 195.311 1 [211 2/211 5]

S5x 6.4 . * 4.0 1.3
EHR 5+¢8| 6.4 7.9 5.3 5.1] 2.8 7.4 11.3 =8| 5.5 2.7 -4.0] -1.3] 1.3] 2.5 1.3
FB 3.6 4.5 3.0 2.9 2.0f 4.1 6.8 5.4 3.4 3.2] 1.9 2.3 2.8 3.4
£EB 5 1.6 1.6 1.6 1.6 2.2 1.7 1.4 5 1.k 0.8 1.1 0.9 0.8 0.8] 0.9
o1 2/5] 4.3 4.3 4.2 4.3 2.7 4.2] 5.2 275 4.3 3.3 3.2] 3.1] 3.0f 3.2 3.2
Bd -3x8| -8.5 -8+8 -9.5




Ruota cilindrica Divisione

g

PNC35 B4784

Nz, proyg.: STI0416a04 0 Controllora: TURNO C Data: 19.01.2018 05:53
Danominaziona: ring geaxry Numaro denti z 70 Angole prassiona 20°
Numaro disegno.: D51.1.1300.50-~1F Modulo m 2.65mm |asgole elica 24°

Commesaa/aerie nr.:

4.DF9-29 — 4

Untaersuchungazwack:

Masch.Nz.:

MCQ1

L)
spindal: FOTMI|

@ftEzeis:

Laufende Messung

Chatrgea:

Errori singoli di divisione £p

fianco sinistro

Errori singoli di division

a

£p

fianco destro

Errore somma di divisione

Fp

fianco destro

Copyright (e} Klingelaoberg GmbH

Cozsa par misura divis.:203.079% z=15.2mm fianeco sinistro / TIRD fianco dastro

- Val.misur Qual.| Val. amm Qual, Val.misur ¢Qual.] Vval. amm Qual
&r. err. singoli divisione fp max 1.2 11.0 1.2 11.0
Gr. salto di passo £fu max 1.7 14.0 1.2 14.0

Searka di, diviaicna Rp 2.1 2.0
Err. globale di divisicne Fp 12.0 45.0 1.3 45.0Q

Err. cordale di divisione Fpz/B 6.2 5.4

Centricitd Fr (@-sfera =4.5mm) C) : 6.8um

Err. di concentricita

Varlaz. spessore denta

Ia

tacea non necessar

iviazione car

te.Arch

1Icamen

to elettren

ivia

Docum.arch

KUNGELNEERG



Serie nr: 4.DF9-29
Macchina: MO01

©

KLINGELMBERG Mandrino; Farmnest 1

Numero di disegna: D51.1.1300.50-IF Denominazione: ring gear
Scopo: Laufende MessBg53 / 06:00

19.01.18

z=70

Numero di disegno; D51.1.1300.50-F Denominazione: fing gear 19.01.18
Serie nr: 4.DF9-29 Scopo: Laufende MessWJgs3 / 06:00
Macchina: MOO1 Mandrino: Formnest 1 z=70

©

KLINGELNBERG

+- sinisto - Eypolvente senza modifiche effettive Spettro amawm H- siniste - Eyiolvente senza modifiche effettive Spettra amawn
36 18 1b 1b 1b 1b 18 36 53 53
50 5.0
0 um .0 um
827 . 827 - i
ZE5 11 2000:1 41 ge5 2000:1 )
3 k A
7 — 7 w —
m 1.25 ym g 1.25 pym
7 bt
3 3 y 7
5 2.000 mm 2 2,000 mm
38 1 1 38 1
Al ' 0.22 - 0.21 AT ) o
A2 0.13 0.17 A2
o(1) 320 352 O(1})
o) . . . 458 191 o) . .
+- siniste Elica senza modifiche effettive destro A *- sinisto Elica senza modifiche effettive destro A
36 18 1b 1ib 1b 1b 18 36 53 53
650 9 o - - - 650 -
591 { ¥ o 1 5 d i i 591 T , |
5.0um 5.0 um
7 2000:1 7 2000:1
5 &
L s ., 5 | R R | [ {
1.25 pm 4 1.25 ym
3 3 :
2 H 4.000 mm 2 H_H 4,000 mm
WO .‘w |w ._ ._ F 4 X wo |P Lf
Al 0.43 0.21 Al
AZ 0.20 0.12 AZ
o) 82 104 o)
o(2) 135 140 o2
M Spetiro . W 4.DF9-29_20180119055240 P M Spettro B 4.DF9-29_20180119055340 o)
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Numero di disegno: D31.1.1300.50-IF Denominazione: ring gear
Serie nr: 4.DF9-29

19.01.18
Scopo: Laufende Messuig53 / 06:00

KLINGELNBERG Macchina: MO01 Mandiino: Formnest 1 z=70

Ondulazione Passo destro
Al= 129 -
A2 0.10 B,
o(1)=\2
O(2)= Spettro Passo destro

%
1

Ondulazione Passo sinistro H 2.50 um
A 1=\ 121 100
A 2 = \0.50 o 0 pm
o1 Spettro Passo sinistro 10004
Gi2)= 3

2 4 ¢ 8 12 16 20
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T 2 [ [ 1

< Ruota cilindrica Evolvente/Elica E@
&N

<1}

g Nr. prog.: STI0416a04 0 PNC35 B4784 Controilera: TURNO C Datas 19.01.2018 05:25
&= |Denominaziona: :r:ing Jear Numero danti z 70 Largh.fasc.dent. b 30. 3mm
g Nunaze disegna. : D51.1.1300.50-IF Medulo m 2. 65mm| rratto avolv. ILa 7 .88mm
= |Commessa/serie ar.: 4 .DFS-26 ~ g Angolo prassione 20° | rratto elica EA 24 . 24mm
g Masch.Ne. : MOOQL spindel: Formyjeshiclsiica 24° | Inizto alab. m 31.926mm
g Untersuchungszwack: Laufende Messu.ng % Base db 188. 6348mm|rarpatoxa @ (#2)1mm
t Warkzeug: Charge: Ang. Basa 22 470 Fat.Seor,pr.

=} : R e B | YETTr——

o .EVOIRHENTE

Q

=
o Testa

[ |
B
- —
= — ’ . ‘2 0 ‘
. pm
Va500:1 [
Vb3.g:i1 ]

DocurJLarchiuiatu glettronicamente.Arch

GCG 808006

Piede

Tolerance | Medio Val.misur[,um] Qualf Tolerance Val.mlsur[um] Medio |Qual]
tHom -1925F16.5 Var a 2.6 -11+5 var a 2.0 -12.7
fHe -1929F16.5F15.2116.9117.8[-16.5L16.0-12.2 -11+9}18.51-12.,0] -7.2}13.4}F13.7F11.7F12. 7
Fa 2.6] 3.0 2.5 2.0 2.5 2.8 4.7 3.3 2.2 3.11 3.1 3.2 2.3 2.7
ffy 5] 2.0 1.9 2.2 1.7] 1.9 2.0l 2.9 5| 2.1 2.0 2.1} 2.5/ 2.5 2.2 2.3
Ca -38/-30-33.6F33.7+33.5-33.6}-33.5-33.7F34.3 -22/-14F16.5F17. 737 . 717,818, 0118 . 8F1l8.1
ffaf 3] 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 3| 0.0 o.0f 0.0l 0.0 0.0] o o| 0.0
P/T-olnmd| 195-324 f195 15/195 45] 1

Copyright (o) EKlingelnbarg GubH

KLINGELNREAQ
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Copyright (o} Klisgelpberg CmbH

11+
Ruota cilindrica Divisione HE’EI] o
]
Nr. prog.: STI0416a04 0 PNC35 B4784 Controllore: TURNO C pata: 19.01.2018 05:25 8
Danominaziena: ring gear Numerc denti = 70 Angelo pressione 20° =
Numero disaegna.: D51.1.1300.50-1IF Hodule m 2.65MMm |angolo elica 24° g
Conmanan/serie nr.: 4. .DF9-26 -~ 5 Untersuchungszweck: Laufende Messung =
Masch.Nc.: MOO1 spindel: FOrmrleafzely: Charga: g
Errori singoli di divisione £p fianco sinistro %
[1=3
[+
@
=
2
N
B
=
o=
[+
-
<
-5}
it
=
&
£
1~
2
=
o
Ty
st
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=
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. o
Errori singoli di diviegione £p fianco destro "{‘-5’
B L e Tt e T T NP MOURPPS. MR S :E
—
&
T
=
£
=
&
=]
[
Corsa par misura divis.:203.07% z=15.2mm fianeco sinistro / TIRD fianco dastro
Val.misur Qual.] Val. amnm Qual. Val,misuz Qual,] Val, amm Qual,
Gr. err. singoll divisione £fp max 7.3 11.0 7.7 11.0
Gr. salts di passo fu max 7.4 14.0 7.2 14.0
Scarto di divisionae Rp g.5 5.0
Err, globala di divisicne Fp 19.0 45.0 17.0 45.0
Err. cordale di divisione 11.
Centricitd Fr (@-sfera =4.5mm)
Err. di concentriecitd Fr 13.0 32.0
Variaz. spassore dente Re KLINGELNBERG




Numero di disegno; D51.1.1200.50-IF Denominazione: ring gear 19.01.18
Serie nr: 4.DF9-26 Scopo: Laufende Messuig25 / 05:31

©

Numero di disegno: D51.1.1300.50-IF Denominazione: ring gear 19.01.18
Serie nr: 4.DF9-25 Scopo: Laufende Messig25 / 05:31

O

KLINGELKSERG Macchina; MOO1 Mandrino: Formnest 1 z=70 KLINGELNGERG Macchina: MOO1 Mandrino: Forminest 1 z=70
- sinisto - Evolvente senza modifiche effettive Spettro amaws - sinistto - Eyglvente senza modifiche effettive Speftro aﬁ_mm
36 18 1b 1b 1b  1b 18 36 53 53
— —]
87 « 5.0 pm 827 5.0 um
827 3 1l 2000:1 1 g7 2000:1
4 X g Q da ra -
w <8 8
<7 | S T q 4 P
nm 1.25 um m ] 1.25 pm
J i Z w
- <2 H 2,600 mm H 2.000 mm
38 & & < 1 1 1 33
Al - orp22 0.21 - - A1 ) )
A2 . . 017 0.15 i A2
o) 108 147 o) .
o(2) e 188 565 4o u
- siniste Elica senza modifiche effettive destra +* o - sinistro Elica senza modifiche effettive destro ++
36 18 ib  1b 1b  1b 18 36 53 53
650 - 9 9 - T - 650 . -
591 M ,ﬁ m " PR 8 591 M SO ‘4
5.0 ym . 5.0um
' 7 2000:1 7 2000:1
<6 & .
1 L pL <5 i | 5 1 1 1 i3 ; i 1
A4 1.25 pm 4 1.25 pm
<3 3 '
2 H 4000 mm 2 “_” 4.000 mm
a0 B ,V A 1 L 1 b R i i
Al 0.47 0.13 . Al .
A2 0.19 0.10 A2
o) 80 82 o)
o) 141 134 0(2)
W Spettro M 4.0F9-26_20180119052509 A B Spettro W 4 DF9-26_20180119052500 A




Serie nr: 4. DF9-26 Scopo: Laufende Messwifg25 / 05:31

@ Numero di disegno: D51.1.1300.50-FF Denominaziona: ring gear 19.01.18
KLINGELRBERG Macchina: MO01 Mandrino: Formnest 1 =70

Ondulazione Passo destro

eI

Spetiro Passo destro ’

M W e reve  mes  wwm -

Ondulazione Passo sinistro H 2.50 ym

%%QE?

fat 10.0 pm
Spettro Passo sinistro 100041

8 12 16 20




Protocollo di Collaudo ZEISS Calypso

A\-\ FARGRMA i aevrmas

Nome piano Data Ora
22}525]:1;2030050_F1NIT0 22 Marzo 2018 10:33:01

RG_2511130050 Durata misurazione

Operatore Operazione 00:07:24,0

- FINITO Commento:

Turmo Cedice Dati

Turno A PZ. N.1

Nome Caratteristica 1] Attuale Nominale | Tol + Tol - Diff <

DIA_0Ot D 116.015 116.000 0.022 0.000 0.015 o
DIS_050 Y 11.034 11.000 0,100 -0,100 0.034 or
PAR_D51_1 Par 0.024 0.000 0.070 0.024 Jos
PAR_051_2 Par 0.044 0.000 0,070 0.044 [---
PAR_051_3 Par 0.053 0.000 0,070 0.053 [----
PAR_051_4 Par 0.050 0.000 0.070 0.050 [---
PAR_051_5 Par 0.043 0.000 0.070 0.043 [---
PAR_051_6 Par 0.025 0.000 0.070 0.025 [
PAR_051_7 Par 0.021 0.000 0.070 0.021 [
PAR_051_8 Par 0.027 0.000 0.070 0.027 [--
PAR_051_9 Par 0.029 0.000 0.070 0.029 l--
PAR_051_10 Par 0.026 0.000 0.070 0.026 I-
PLA_052 Plan 0.021 0.000 0.050 0.021 |-
PLA_052_1 Plan 0.011 0.000 0.050 0.011 -
PLA_052_2 Plan 0.011 0.000 0.050 0.011 I
PLA_052_3 Plan 0.009 0.000 0.050 0.009 I-
PLA_052_4 Plan 0.011 0.000 0.050 0.011 -
PLA_052_5 Plan 0.014 0.000 0.050 0.014 {--
PLA_052_6 Plan 0.009 0.000 0.050 0.009 I-
PLA_052_7 Plan 0.010 0.000 0.050 0.010 i-
PLA_D52_8 Plan 0.007 0.000 0.050 0.007 I-
PLA_052_9 Plan 0.011 0,000 0.050 0.011 I
PLA_052_10 Plan 0.014 0.000 0.050 0.014 I
PER_059 Perp 0.002 0.000 0.020 0.002 I-
DIS_053 DistCart 14.408 14.450 0.050 -0.050 -0.044 -
DIS_019 DistCart 15.847 16.850 0.050 -0.050 -0.003 -l




Protocollo di Collaudo ZEISS Calypso

A\.\ RRAGRMA wm=x setrac

Nome piano Data ora

5$E§i1612230050_FIN1T0 22 Marzo 2018 10:46:22

RG_2511130050 Durata misurazione

Operatore Operazione 00:07:12,0

- FINITO Commento:

Turno Codice Dat

Turno A PZ. N.2

Nome Caratteristica D Attuale Nominale | Tol + Tol - Diff <=

DIA_001 D 116.015 116.000 0.022 0.000 0.015 [--
DIS_050 Y 11.082 11.000 0.100 -0.100 0.032 [--
PAR_O51_1 Par 0.030 0.000 0.070 0.030 [--
PAR_051_2 Par 0.028 0.000 0.070 0.028 I-
PAR_051_3 Par 0.026 0.000 0.070 0.026 -
PAR_051_4 Par 0.045 0.000 0.070 0.045 I---
PAR_051_5 Par 0.051 0.000 0.07C 0.051 ]---
PAR_051_6 Par 0,049 0.000 0.070 0.049 [---
PAR_051_7 Par 0.042 0.000 0.070 0.042 [---
PAR_051_8 Par 0,023 0.000 0.070 0.023 ==
PAR_051_9 Par 0.020 0.000 0.070 0.020 I
PAR_O51_10 Par 0.027 0.000 0.070 0.027 -
PLA_052 Plan 0.023 0,000 0.050 0.023 |-
PLA_052_1 Plan 0.011 0.000 0.080 0.011 [-
PLA_052_2 Plan 0.015 0.000 0.050 0.015 [--
PLA_052_3 Plan 0.012 0.000 0.050 0.012 [-
PLA_052_4 Plan 0.010 0.000 0.050 0.010 {-
PLA_052_5 Plan 0.009 0.000 0.050 0.009 I
PLA_052_6 Plan 0.010 0.000 0.050 0.010 -
PLA_052_7 Plan 0.013 0.000 0.050 0.013 |-
PLA_052_8 Plan 0.009 0.000 0.050 0.009 I-
PLA_052_9 Plan 0.009 0.000 0.050 0.009 I-
PLA_052_10 Plan 0.007 0.000 0.050 0.007 -
PER_052 Perp 0.003 0.000 0.020 0.003 -
DIS_053 DistCart 14.403 14.450 0.050 -0.050 -0.047 e
DIS_018 DistCart 16,852 15.850 0.050 -0.050 0.002 |-




Protocollo di Collaudo ZEISS Calypso

A\.\ MAGNA wn ceTRAG

Nome piano bata Ora

E{ié?;:fOOSO_FI NITO 22 Marzo 2018 11:00:03

RG_2511130050 Durata misurazione

Operatore Operazione 00:06:40,0

Turne gtl::lziligt;%ati Gommento:

Turno A PZ.N.3

Nome Caratteristica D Attuale Nominale | Tol + Tol - Diff <>

DIA_001 D 116.014 116.000 0,022 0.000 0.014 [--
DIS_050 Y 11.036 11.000 0.100 -0,100 0,036 [
PAR_051_1 Par 0.021 0,000 0.070 ) 0.021 I--
PAR_OB1_2 Par 0.028 0.000 0.070 0.028 -
PAR_0561_3 Par 0.030 0.000 0.070 0.030 J-
PAR_051_4 Par 0.029 0.000 0.070 0.029 |-
PAR_0Q51_5 Par 0.027 0.000 0.070 0.027 [-
PAR_051_6 Par 0.046 0.000 0.070 0.046 I---
PAR_051_7 Par 0.051 0.000 0.070 ’ 0.051 -
PAR_051_8 Par 0.048 0.000 0.070 0.048 1---
PAR_051_9 Par 0.042 0.000 0.070 0.042 [---
PAR_051_10 Par 0.023 0.000 0.070 0.023 J--
PLA_0D52 Plan 0.019 0.000 0.050 0.018 -
PLA_052_1 Plan 0.007 0.000 0.050 0.007 -
PLA_052_2 Plan 0.007 0.000 0.050 0.007 |-
PLA_052_3 Plan 0.011 0.0Q0 0.050 0.011 [-
PLA_052 4 Plan 0.015 0.000 0.050 0.015 [--
PLA_052_5 Plan 0.011 0.000 0.050 0.011 [-
PLA_052_6 Plan 0.010 0.000 0.050 0.010 -
PLA_052_7 Plan 0.009 0.000 0.050 0.009 i-
PLA_052_8 Flan 0.009 0.000 0.050 ' 0.009 I-
PLA_052 9 Plan 0.012 0.000 0.050 0.012 I-
PLA_052_10 Plan 0.012 0.000 0.050 0.012 -
PER_059 Perp 0.004 0.000 0.020 0.004 I
DIS_053 DistCart 14.405 14.450 0.050 -0.050 -0.045 -
DIS_019 DistCart 15.851 15.850 0,050 -0,050 0.001 |




Protocollo di Collaudo ZEISS Calypso

A\.\ PABGRIA swx ceETRAG

Nome piano Data Ora
ES@ii‘l;;fOOSO_F!NlTO . 22 Marzo 2018 11:12:15
RG_2511130050 Durata misurazione

Operatore Operazione 00:06:39,0

- FINITO Commento:

Turno Codice Dati

Turno A PZ. N.4

Nome Caratteristica iD Aftuale Nominale | Tol + Tol - Diff Srefme

DIA_0O1 D 116.017 116.000 0.022 0.0C0 0.017 [---
DIS_050 Y 11.034 11.000 0.100 -0.100 0.034 -
PAR_051_1 Par 0.029 0.000 0.070 0.029 [+
PAR_051_2 Par 0.027 0.000 0.070 0.027 [--
PAR_051_3 Par 0.026 0.000 0.070 0.026 [--
PAR_051_4 Par 0.045 0.000 0.070 0.045 [---
PAR_051_5 Par 0.052 0.000 0,070 0.052 J---
PAR_051_6 Par 0.049 0.000 0.070 0.049 |---
PAR_051_7 Par 0.041 0.000 0.070 0.041 ]---
PAR_D51_8 Par 0.023 0.000 0.070 0.023 [--
PAR_051_9 Par 0.019 6.000 0.070 0.018 [--
PAR_051_10 Par 0.027 0.000 0.070 0.027 [
PLA_052 Plan 0.028 .000 0.050 0.028 f---
PLA_052_1 Plan 0.011 0.000 0.050 0.011 I-
PLA_052_2 Plan 0.015 0.000 0.080 0.015 [--
PLA_052_3 Plan 0.012 0.000 0.050 c.012 I
PLA_052_4 Plan (.009 0.000 0.050 0.009 |-
PLA_052_5 Plan 0.008 0.000 0.050 0.008 [-
PLA_052_6 Plan 0.010 0.000 0.050 0.010 I-
PLA_052_7 Plan 0.012 0.000 0.050 0.012 [-
PLA_052_8 Pian 0.010 0.000 0.050 0.010 -
PLA_052_8 Plan 0.008 0.000 0.050 0.009 -
PLA_052_10 Plan 0.008 0.000 0.050 0.008 -
PER_059 FPerp 0.002 0.000 0.020 0.002 -
DIS_053 DistCart 14.400 14,450 0.050 -0.050 -0.050 -
DIS_01¢9 DistCart 15.853 15.850 0.050 -0.050 0.003 )-




Protocollo di Collaudo ZEISS Calypso

‘\.\ el @“:NA INE GETRAG

Nomé piano Data ora

EO%IEESPLEOSOOSOJINITO 22 Marzo 2018 11:19:42

RG_2511130050 Durata misurazione

Operatore Operazione 00:06:38,0

- FINITO Commento:

Turno Codice Dati

Tumo A PZ.N.5

Nome Caratteristica ID Attuale Nominate | Tol + Tol - Dift <l

DIA_cOo1 B 116.017 116.000 0.022 0.000 0.017 1---
DIS_050 Y 11.032 11.000 0,100 -0,100 0,032 \[
PAR_051_1 Par 0.019 0.000 0.070 0.018 [--
PAR_051_2 Par 0.028 0.000 0.070 0.028 J-
PAR_051_3 Par 0.030 0.000 0.070 0.030 [--
PAR_051_4 Par 0.027 0.000 0.070 0.027 [--
PAR_051_5 Par 0.026 0.000 0.070 0.026 I--
PAR_051_6 Par 0.045 0.000 0.070 0.045 |-
PAR_051_7 Par 0.052 0.000 0.070 0.052 ]---
PAR_051_8 Par 0.049 0.000 0.070 0.048 [---
PAR_051_9 Par 0.043 0.000 0.070 0.043 ==
PAR_051_10 Par 0.023 0.000 0.070 0.023 =
PLA_052 Plan 0,024 0.000 0.050 0.024 ==
PLA_052_1 Plan 0.008 0.000 0.050 0.008 I-
PLA_Q52_2 Plan 0.008 0.000 0.050 0.008 [
PLA_052_3 Plan 0.011 0,000 0.050 0.011 i
PLA_052_4 Plan 0.015 0.000 0.050 0.015 |-
PLA_052_5 Plan 0.011 0.000 0.050 0.011 l-
PLA_052_6 Plan 0.010 0.000 0.050 0.010 I-
PLA_052_7 Plan 0.009 0.000 0.050 0.009 -
PLA_Q52_8 Plan 0.009 0.000 0.050 0.009 I-
PLA_052_9 Plan 0.013 0.000 0.050 0.013 [~
PLA_052_10 Plan 0.009 0.000 0.050 0.009 I
PER_059 Perp 0.004 0.000 0.020 0.004 -
DIS_053 DisiCart 14,405 14,450 0.050 -0.050 -0.045 -
DIS_019 DistCart 15.847 15.850 0.080 -0.050 -0.003 -l
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Metallic Materials -
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Prof, Dr.-Ing. Thomas Niendorf ZERTE CH
Zentrum fiir
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ZerTech — division of Institute of Materials Engineering, D-34125 Kassel und -Technik
MAGNA POWERTRAIN delivery address: Sophie-Henschel-Haus
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Order-No. 7000015153

our reference person in charge phone; 0049561/804- date:
MPT-008_rep Dipl.-Ing. Django Baunack 36857 20 February 2018

Test Report

Object of examination:

One specimen of each part humber 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
drsin 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 dgsand in a zone of £ 3 mm from the gear centre means in footh
root area of the gear). The filt 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 Pos. Depth Profile
No. Part Name Part/Drawing No.
_ teeth | 4 | B | MP in um
5 pm, 20 pime, 40 pm, 60
1 RG 2511130050 1 X a5 i,
- 5 pu, 20 pon, 20 pm, 60
2 RG 2511108050 1 x| x [hopm

Table I: Part list of samples

The residual stress%easurements 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-1008 174



Diffraciometer:

Radiation:

Crystal lattice:

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

Primary aperture: .

Detector aperiure:

Evaluation parameter:

Determination of peak position:

Calculation of residual stresses:

Diffraction angle of stress free
crystal lattice:
X-ray elastic constant:

Results:

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°
%Sz = 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 o5 in MPa IW in degree
0,006 -680 £ 35 5,89
0,020 -855 £ 45 5,72
0,039 -1040 50 i 5,68
0,060 -1170 60 5,72
0,080 -1195 £ 65 5,79
Table 1: Residual stresses and integral- width; Pos. 1, Position B

MPT-1008
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Distance from the

Residual stresses

Integral width

surface in mm ¢=% in MPa IW in degree
0,005 -800 £45 5,97
0,020 -975 £50 5,87
0,040 -1170 £55 5,85
0,060 -1015 £55 5,62
0,810 -955 +50 5,97

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

Distance from the
surface in mm

Residual stresses

Integral width

6=° in MPa IW in degree
0,005 810 £40 5,95
0,023 1175 55 5,81
0,040 -1225 +65 5,66
0,060 1170 +65 5,73
0,079 -1105 +55 5,81

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

Distance from the
surface in mm

Residual stresses

Infegral width

o™ in MPa IW in degree
0,005 -885 45 5,82
0,020 -950 £ 50 5,86
0,040 -1105 £55 5,87
0,060 ~1175 £55 = 5,77
0,080 910 £45 6,06

Table 2_2: Residual siresses 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.

MPT-1008




.

Yours sincerely

Django Baunack

Zentrum fiir
Randschichtanalytik
und -Technik

o
ZERTECH

Person in charge

Annotations: - )

ZerTech is accredited to DIN EN ISO/AEC 17025 referring fo 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 festing - Test
Method for Residual Siress Analysis by X-ray Diffraction. The proceedings of the Hole Driling Method are ruled in ASTM-
Designafion £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 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 fake over the postage costs. This procedure is necessary because of our limited stock keeping
capacity.
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Cggetto:

ZKR

Numero: 251.1.1300.50 PZN 1
Operatore: TURNO D
Data, ora: 16.03.2018, 09:55
. . .. Nota: PART B-B
Via dei Ciclamini 4, Modugno ( BA) Taststore:  PCV 350/33 mm
. Macchina: MOA 416120 002
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s o Qggetto: ZKR
T s Numero: 251,1.1300.50 PZ N.2
Operatore: TURNCD
Eata, ora; ;’?3\!92'3]'280‘![3 8, 09:45
. . . .. ota: -
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) - Oggetto: ZKR
GETRAE Numero: 251.1.1300.50 PZ N.3
Operatore: TURNO D
Data, ora: 16.03.2018, 09:48
) L L. ' Nota; PART B-B
Via dei Ciclamini 4, Modugno ( BA ) j | Tastatore; ~ PCV 350/33 mm
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P ) Qggetio: ZKR
EEET A Numero: 251.1,1300.50 PZ N.4
Cperatore: TURNO D
] ﬁa}a, ora: ;?\12?1'25?138’ 09:49
. . . - ola: -
Via dei Ciclamini 4, Modugno ( BA) Tastatore:  PCV 350/33 mm
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i ) Oggetto: ZKR
ezl o Y Numero: 251.1.1300.50 PZN.5
Operatore. TURNO D
Data, ora: 16.03.2018, 09:51
. . e .. Nota: PART B-B
Via dei Ciclamini 4, Modugno ( BA ) Tastatore: ~ PCV 350/33 mm
Macchina: MOA 416120 002
O— 5
I~
[Ty]
o
o °y .
O [
—-—
&O .
%3 /
LOD -
. |
o
=1
o ok
: :
o
N‘..
]
20 10 0.0 1.0 2.0
PERTHOMETER CONCEPT

Area Riservata alla Produzione

Valutazione Profilo

OK []

NOK | [ []

N°BADGE ODP RICEVENTE







Via dei Ciclamini 4, Modugno ( BA)

Oggetto:
Numero:
Operatore:;
Data, ora:
Nota:
Tastatore:

Macchina:

ZKR

251.1.1300.50 PZ N.1
TURNO D
16.03.2018, 08:45
PARTY

PCV 350/33 mm

MOA 416120 002
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Via dei Ciclamini 4, Modugno ( BA)

SETRAG

Ogoetto: ZKR

Numero: 251.1.1300.50 PZ N.2
Operatore: TURNO D

Data, ora: 16.3.2018, 8:45

Nota: PARTY

Tastatore: PCV 350/33 mm

Macchina: MOA 416120 002

&L

Area Riservata alla Produzione

Valutazione Profilo

OK

]

NOK

L

o

N°BADGE ODP RICEVENTE

o X
“ ) - 2,951 [6] _
e g .
O_ g- 4 ;X\n b
O —-1\ _ IJ.U y o
2 'S N
& o
3 §/ 9
3 ; 3
, * R 0,966 [4
o , . R 0,847 [5]
I
i
o A
‘f T _ o
20 0.0 2.0 4.0 6.0
PERTHOMETER CONCEPT

P

R i



Oggetto: ZKR
Numero: 251.1.1300,50 PZ N.3
Operatore: TURNO D
- Data, ora:  16.3.2018, 8:45
. . .. Nota: PARTY
Via dei Ciclamini 4, Modugno ( BA) Tastatore: ~ PCV 350/ 33 mm

Macchina: MOA 416120 002
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" L Oggetta; ZKR

ST AL Numero: 251.1.1300.50 PZ N.4
Operatore; TURNOD

Data, ora: 16.3.2018, 8:45

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

Macchina: MOA 416120 002
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Via dei Ciclamini 4, Modugno ( BA )

| GETRAB ¢
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Oggetto: ZKR

Numero: 251.1.1300.50 PZN.5
Cperatore; TURNO D

Data, ora: 16.3.2018, 8:45

Nota; PARTY

Tastatore: PCV 350/ 33 mm
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_y " Oggetto: ZKR
el g e Fa R Numero:  251.1.1300.50 PZ N.1
- ; Operatore: TURNOD

; Data, ora: 16.3.2018, 7:43
. o .. Nota: PART Z
Via dei Ciclamini 4, Modugno ( BA ) Tastatore: ~ PCV 350/33 mm

1

Macchina: - MOA 416120 002
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Via dei Ciclamini 4, Modugno ( BA )

Oggetto:
Numero:
Operatore:
Data, ora:
Nota:
Tastatore:

Macchina:

ZKR

251.1.1300.50 PZ N.2
TURNO D

16.3.2018, 755
PART Z

PCV 350 /33 mm

MOA 416120 002
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o i © | Oggetto: ZKR
E =TT AL Numero: 251,1.1300.50 PZ N.3
Operatore: TURNOD
Data, ora: 186.3.2018, 7:59
. . . Nota: PART Z
Via dei Ciclamini 4, Modugno ( BA ) Tastatore: PCV 350 / 33 mm

Macchina: MOA 416120 002
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Via dei Ciclamini 4, Modugno ( BA )

Oggetto;
Numero:
Cperatore:
Data, ora:;
Nota:
Tastatore:

Macchina:
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251.1.1300.50 PZ N.4
TURNO D

16.3.2018, 7:55
PART Z

PCV 350/33 mm
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I . . Oggetto: ZKR
EREETRAE Numero: 251.1,1300.50 PZ N.5
Operatore: TURNO D
) Data, ora: 16.3.2018, 7:55

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

Macchina: MOA 416120 002

| = e oM+ (2-22.483) = o 93
- 27,483 [4] -
S o M
K
NG, o
A %l A3
R 2,763 [3] N
=Y oS
<o .
R 1,345 [2]/ + \
AS
Ol‘w
E-.
-20,0 10,0 0,0 10,0 20,0 30,0

PERTHOMETER CONCEPT

Area Risefvata alla Produzione

“

Valutazione Profilo

OK | | [
NOK | [ []

N°BADGE ODP RICEVENTE




Ay, L3 A - - ) £ -
50 > O NACHL EEAR CETRAG
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REPORT 18/039 Date: 22/03/2018
Author: M. de Dato
Reason for analysis: PPAP Requester: |WLQ - M. Vicenti
Motivo deilindagine: Richiedente:
PartMame: Ring Gear PN 251.1.1300.50
loma pariicolare:
Material: GCG_805000 Part 2 SiN: -
Maleriale:
State of part: Finito Customer: |paimter
Stato dal particolare:! Clianio"
Result: 0K Distribution  [WLQ - M. Vicenti
Risultato: list:
Lista df
distrihuzione:
Notes: Gearset 21H
Nofe:
Surface hardness verification (verifica durezza superficiale}
Component Scale Position Measured Value Range
Gear HRC M1 61,5 -
Gear HRA M1 81,7 80.5+25
CHD and core hardness verification (verifica CHD e durezza a cuore)
Component Scale Sample # |Position Measured Value Range
Gear CHD 550 HW 1353/18 M2 {tooth flank) 0,73 0.50+0.40 mm
Gear Core hardness HV10 1353/18 M3 (tooth core) 3 2300
800 r T y
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g0y -
E N
g s00 % “w
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\m
L
300 ' t : f t
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Distanza dal borda {mmy}

Record Owner: F. Guetra
Dept.: BIWLQ2
18_039

Picture 1: profilo di durezza.

Date Issued: 22/03/2018
Date Revised: 22/33/2018
1/2

GIS1 ltem Number: 999.8%
GI1S2 Classification: Proprietary
Retention Period: 3
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50U O O ANMAGNA NERER GETRAS

REPORT 18/039 Date: 22/03/2018

Author: M. de Dato

Microstructure analysis (analisi defla microstrutiura)

Sample # 1353/18
Gear - Tooth flank surface structure:  |Martensite e austenite residua (5%)

Gear - Tooth base core structure: Martensite, bainite

IV a
1“5‘ l-‘#
.

Py
L

B
iy
-‘1
REI8 MHusa
Taure 200 Iy
Eraad L U N
S

Record Owner: F. Guerra Date Issued: 22/03/2018 GIS1 Item Number: 999.99
Dept.: BIWLQ2 Date Ravised: 22/03/2018 GIS2 Classification: Proprietary
18_039 2712 Retention Period: 3
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GETRAG SpA__

Analisi di similitudine GN4402

AN GETRAG

Analisi di similitudine Ppk

Formular Nr:
Dalum:
Status: Entwurf

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

Macchina da confrontara: SLW11046
Capability da confrontare Mr.: 02/03/2017

Codice Pezzo di riferimenta:|

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

MSA eseguita e ok?
Condizlonl ambientali ok?

Si

No

251.1.1080.35

X
X
X
X
X
X
X

|Slesso grezzo

|Slesso processo di frattamento termico
|Slesso sistema di serraggic
Stessi uomini

Stesso metado applicato
MSA eseguita e ck

Condizioni ambientali adeguate

Data: 22/03/2018
Cwner: G.Sette
Abt.: WLGH

Partnumber in esame: [ 257.1.7360.35 |

Esito Correlazione:

W processo & paragonabile
capacita di processo confermata

Deviazigne Std, Ammessa: + 25 %

T !;&*~“7"""'_

~—Cormponaite di fleriments 7 ¢

C

e ih esame

DIMENSIONI DIMENSIONI
_— = Deviazione - o .
Caralteristiche E Nominale | - ammessa in % Nominale Deviazione % | i.0./n.J0O.
numero dentt Z — il i 70 A4t i.0.
diam.primitivo - & mm 183.495 131 188.635 T L0,
Altezza dentatura mm 16.05¢ k) 16.050 nag 1.0,
diam.testa - @ {da) mm 216.200 49 211.500 L7 .0,
D ' Sludio delle spegiffche.r Studia deflé specifichg
o
=
) Tolleranza E ?‘: E Tolleranza Target
Caratteristiche =E| Nominale T, P & E %g Neminale T (1,0011,33/1,67) LOMmGO. | Min. Py | Min. Py
2T
o
Mdk - @ mm | 211198 0.671 2.29 207.088 0,069 1.67 L0 2.23
Fr { Eccentricita) pm_ 0 a2 3.36 0 32 1.67 1.0 3.35
m —
um —
i —
Hm ot
Hm -

G_00_06_k_oo01
G.Sette f WLO1
Analisi di similitudine_Ppk_VAR21H_2018.03,22 xlsm

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

Process Ref.: G_P11_0001_00

3/3
GIS1 item Mumber: 04,01/5+3
GIS2 Classification: proprietary



visrensz Part Submission Warrant

PartName Ring Gear Forging Customer Part Number 25011130080
Shown on Drawing Nob. 2511130020 Organization Part # -
Engineering Change Level no - Dated 30.06.2017
Additional Engineering Changes - Dated 17.09.2017
Safety andfor Government Regulation O Yes Mo Purchase OrderMNo. Weight tko}
Checking Aid No. - Checking Aid Engineering Charge Level = Dated -
ORGANIZATION MANUFAGTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION
Vittone sil Getrag
Oiganization Mams & Supglier/endor Code Chistomar Nama/Division
Frz Gallenca 6 DEQ-STA
Streat Addrass Styzr/Buyer Coda
Valperga Torino 10087 ltaly
Cily Regen Paostal Code Country Aoplication

MATERIALS REPORTING
Has customer-reguired Substances of Concern information been reported? Yes O No Onfa
Submitted by IMOS or other customer farmat: 698592265

Are polymeric parts identified with appropriate 1ISO marking codes? C1ves [1No Enfa
REASON FOR SUBMISSION {Chack at T2ast ons)
Initial Submission Ll Change to Optional Construction or Material
[ Engineering Change(s) 0O supplier or Materfal Source Change
O Tooling: Transfer, Replacement, Refurbishment, or additional [ Change in Part Processing
O Correction of Discrepancy O Parts Produced at Additional Location
[J Toaling Inactive > than 1 year {J Other - please specify below

REQIUESTED SUBMISSION LEVEL [Chack on=}

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.
O Level 2 - Warrant with praduct 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 ather requirements as.defined by customer.

O Level 5 - Warrant with produtt samgples and complete supporting data reviewed at organization's manufacturing location.

SUBMISSION RESULTS

The results for dimensional measurements material and functional tests L] appearance critéria U statistical process package
These results meet all drawing and specification requirements: Yes EINO (1§ "NO" - Explanaticn Required)
Mold / Cavity / Production Process '
DECLARATION
| heraby affirm that the samples represented by this warrant are representative of our parts which were made by a procass that meets all Production Part
Approval Process ianual 4th Edition Requiremants. | further affirm that these samples were producad at the production rate of 350 / 8 pours.
[ also certify that documented evidence of such compliance is on file and available for review. | have noted any deviations fronm this declaration below.
EXPLANATION / COMMENTS:
|s each Customer Tool propesly tagged and numbered? Yes O Ne Oafa
Organization Authorized Signature Relisde Masima Date 26.10.2017
Print Name V_*Wm Fhone No. 0124373704 Fax No.
Title AQ E-mail gualita@yvittonesrd.com

FOR CUSTOMER USE ONLY (iF APPLICABLEY

Part Warrant Disposition'% [ Refected O Other
Cusiomer Signature % 3 Date /5( 44‘ 4 .
Print Name é; //’/a;’ (L/7é~ o7 // JZ’ [y wf (=14 Customer Tracking Number (optional)

March 20065 CF&-1007

GETRAG BV, & Co. KG

Hermann-Hagendiéyer-Strafia
74199 Untergruppenbach

Procedura "Realizzazione” Rev 00.del 01/10/03 Mod.Controlli eseguiti.xls
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\.,_.n HARD MACHINED G_904340-2
n_nwU i1 g / Rz 8.3
| | Hari pedreht N @ . .
. HARD “TURNED Messhereich zwischen -
- Tz 8 5. @122 und 168 _M_
v Al R . wmﬁ:w__% mmmw BETW EEN
101 0% = e — e ——
(=7 [0.05 ~—{ 7 D.07]A] SHT PEENED ACCORDING TO G_804010
E .IAb a o - i E
] Hesshereich bis @69 4] 2.6 $0.3245"43 "ﬂwﬂdmﬂmm 7 In diesem Bereich kugelgestrahli nach dem Schleuderrad-Veriahren
_ MEASURING AREA UP T0 @169 \ IN THIS AREA SHOT PEENED ACEGRDING TG CENTRIFUGAL WHEEL PROCESS
52083 0.5 £0.3445°4:3° * prazsssiolge
=20 rozessfolge:
i Verzahnung fraesen - hserlen - verfestigungsstrahlen - Verzahnungs-Harthearheitung
\\\\\l | L kaine Spuren der Hartbearbeitung in der Zahnfussausrundung bzw.
|| X im Zahnfuss zulaessig |
v . PROCESS SEGUENCE:
@ o s HOBBING OF TEETH - HARDENING - SHOT-PEENING - TEETH HARD MACHINING
H A @ . e \ ND MARKS OF HARD MACHINING IN THE ROOT FILLET RESPECTIVELY
A < mm ® ﬂ = R ROOT PERMISSIBLE |
S . = £
,“,..m @ P Y o / Verzahnung / TOOTHING:
0 Ny 2 ] 3 Eigenspanfungsklasse 2b, Messpunki B 0
[P u, by RESIDUAL STRESS CLASS 2b, MEASUREMENT POINT B
. W.?. / ff
q_w“__&_ u_o_.u%__em & N vt - e \ Planflaeche / AXIAL SURFACE:
ER\ o (omassstacmichy = i \ / Eigenspannungsklasse 1, Messpunkt auf Planflaeche
I3 \2 o o sl , .- _ \_ _I Foy RESIDUAL STRESS TLASS 1, MEASUREMENT POINT ON AXIAL SURFACE
= EE Uebergang der geschliffenen in : N H \= Masspunki Planflaeche MP / MEASUREHENT POINT AXIAL SURFACE MP: ||
£y die vorverzahnie Fussausrun- N = o 210.5mm radialer Abstand In axiale Planflaeche.
dungskurve kerbirei verlaufend. N\ & e 2#0.5mm RADIAL DISTAMCE TO AXIAL SURFACE.
Trsnsition of ground to premachined ~ N Zu verwendande Blende / APERTURE TG BE APPLIED: ®lmm
fillef curve without step or fotch. ¢ ™~ .
i . t - - unmassstaeblich / NOT T0 SCALE =
Kanten an |aufverzaboungen ~ Tooth rhamfars . i - =1 C
' upmassstaeblich / pof to scate | oo
> =
2 h £E
A aF
] - | - = ~
o= / gL
| - Naehere Angaben zur Verzahnung = ]
() YERZAHNUNG ENTGRATET NACH 6508101 / sjehe Verzahnungsblatl gleicher Mummer S
BEAR CHAMFERED ALC. TO G.908101 /watlyeise _“_.h_ﬂ_._mm GEAR DATA SEE 5=
FORM CR - GROESSE sicha @ ~ _un_n.g CR - SIZE SEE® |G~ ALTERNATVE DATA SHEET SAME NUMBER
¥ % Rz &3
Aussenverzahnung / EXTERNAL GEAR m VYerzahnung ueber gesamie Breite des Zahnkranzes . /\ O ——
B Tah i inclusive dieser Planflaeche ..mlmmq._n_.__._nmumm:.m::. ke | S [ > | b | 3¢ [comesenee B S R - 20180125 B
ahnwelle/ SPLINE DATA EXTERNAL Planflaeche muss mindestens 3mm, i ragialer Richiung, Vaiii L TR PN B D e T T
Becugstiathoesser 7 PEFCRENCE DIAPETER g L~ unterhalb des Fusskreises verfestigunosoestrahlt sein |W| 69300 Tix Foorcsanp P S 8 L 15 B2 20 Bk, G.CA0, BALEA0Y | peuoeone
2 lE)] 0_|PTC | 2 r wmt/8HD $39.540.3, KipelsirahlenSUT FEEAING Skhualigierty
Fo + VRS FOBUE 2,650 S ﬁ,cmﬁzm_umm_%m it _oz,_mmﬁ_mﬁﬁwm SURFACE A= SEEEIS- 0 St 1 st 55 CHGEL oL 20Crss
i L ACE. . iz 3
Taewezahl £ HPRIR OF TEETH 7 70 ! ._I -- | --"fossnanir 20170802
vy ol VL PRESSRE SR G, 507 __ AXIAL SURFACE MUST BE SHQOT PEENED AT LEAST 3mm, A e PRy s -5
P T ~" IN RADJAL HRECTION, BELOW THE TOOTH ROGT e 1 () e o I T et
=1 3 ™ B S - ex OFDER MO, - . " ]
Sicnhng 7 KD OF ALY RIGHT, rechts fllgentintoleranzen fuer RO IO N TS SR e EPOIDEL o LI OB ICLTToN T eLEE S BELeves 26 ST Sronh
S Y N e T e v KA et L ———
Profivercehietung-AGOCHOW HODIFICATION >y _ m%w ’ 0.0‘_.,_ m_v_uno.m—:hummm Wn_m-_maw.mmﬂ,ma_.ﬁu Form- und nudmimq_ Tolerlerung Dperflaechenangaben W ezkstueckhanten
““Hu_:-o_ 7 GEAR TOOTH QUELITY  (DOEPEY 7 mh%w_-ﬂnmﬂwummmmwm Mwnm.._ EHD Fomd A1 m.wm___manh_s..h_?nun . ._ﬂ_mm%__.mmw_mzn uunm»mm.nrmmm e jﬂzdmuu_wﬂm
o J L S Gehetss, w011 80 s '6CGB05000-02. 208 rs5 @
e P et oo S N bl v :
shnflankenkanfenbereich un [ Tesamcoecfrzemme T
Zade J TOOH THCNGSS 5, Zahngrundkczntenbere | ch ainsatzgehasriet und angelassen nach 6804002 SiandlV PN 7 T 25 :
H m [ [T Arfikel-Hr,/ TEH HD, Blati /SHEET T yon/QF
(mnesneg KT muss komplett durchozengig entorafet sein CASE HARDENED AND TEMPERED ACCORDING TD 6804002 [*™ne /W= B U laTa
Resshg 7 BAL TR U 5.00| AREA DF TOOTH FLARK FOGE AND Mi (Gherflaechenhaerte/CASE HARDNESS) : 80,5+2.5 HRA Zahnkranz 251113005
Proefass 7 HLASURCHENT OVER BAULS 1) [maz. 707.122| AREA OF TOOTH ROOT EDGE COMPLETELY M2 (Zahnftanke/TOOTH FLANK) : CHD (Eh}) 550 HY1=0.5.0.4 RING GEAR ell: 2541130051
(Emaetmessung 2 ACTUAL) > [an _ 207.053] AMD CONTINOUSLY DEBURRED M3 (Kernhaerfe/CORE HARDNESS) : 300min HV10 mmm%mw:_%m FOR -
12 | fil 10 I 9 f 8 7 [ ] 5 I [ I 3

B, % it A NED AL s 44 28 b

B




