Part Submission Warrant O]

All Gearset, All variants

Part Name: See T-Report 72581 of 08/sep/2017 attached

Shown on Drawing No.: See T-Report 72581 of 08/sep/2017 attached

Cust. Part No.: See T-Report 72581 of 08/sep/2017 attached

Org. Part No.:

Engineering Change Level: C000260_MIP_1 Dated: See T-Report 72581
Additional Engineering Changes: na Dated: na
Safety and/or Government Regulation:  [] Yes No Purchase Order No.: Weight (kg): na
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

Via dei Ciclamini, 4

Customer Name / Division

na

Street Address Buyer / Buyer Code

Modugno (Ba) Puglia 70026 Italy DCT250

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 1SO marking codes? [ Yes O No n/a

REASON FOR SUBMISSION (Check at least one)

[ Initial Submission

Engineering Change(s)

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

[ Tooling Inactive > than 1 year

[C] Change to Optional Construction or Material
[Z] Supplier or Material Source Change

[ Change in Part Processing

[[] Parts Produced at Other or Additional Location

0 Other - please specify below (e.g. additional specific customer requirement or

e.g. change of EP parts
REQUESTED SUBMISSION LEVEL (Check one)

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

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

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

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

SUBMISSION RESULTS

The results for: dimensional measurements (] appearance criteria [ statistical process package

[ No

material and functional tests

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

Mold / Cavity / Production Process na

DECLARATION

| hereby affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all Production Part
Approval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the production rate of 1860/ 24 hours.
| also certify that documented evidence of such compliance is on file and available for review. | have noted any deviations from the declaration below.

- Gridning burn etching standard GN 04320 to be applied for all gearset parts (already in place internally since
Apr.2014).

- Getrag standard for heat treatment and measurement points has to be applied {internal standard for Heat
Treatment and measurement points already in place. For PPAP validation are used measurement points stated on
final drawing).

EXPLANATION / COMMENTS:

Is each Customer Tool properly tagged and numbered?

Qrganization Authorized Signature: Date: O :)ch K=Y Q-
/
Print Name: Camarda Ettore Phone No.: +39 0805858220 Fax No.
Title: Area 1 Manager E-Mail: ettore.camarda@maqna.com
FOR CUSTOMER USE ONLY (If applicable))
Part Warrant Disposition: b(Approved [ Rejected [J Other
Customer Signature: /{ CM Date: O $: jo. [}
vt b

Print Name: Spezzacatena Francesco Customer Tracking No.:

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

Page: 1/1
Final Storage: ME dpt.

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




Drawing 5203 update from index "c" to "d"

Short description: [ | i fmeisuw.{ €3 Ten Senlfroms neu TERT PG SO RO

"

e

[zomro7ig |

PPAP Requirements Required Note PPAP Docs updated
1|Design Records
2|Authorized Engineering change documents see dwg
3|Customer Engineering approval n.a.
4[{DFMEA NO
5[Process flow diagram(s) NO
6[{PFMEA NO Already in place
7|Control plan NO
8|Measurement system analysis studies NO
9|Dimensional results NO
10|{Records of Material / Performance test resulfs NO
11]Initial process studies NO
12|Qualified laboratory documentation NO
13|Appearance Approval Report (A.A.R.) n.a.
14|Sample Production Parts
15|Master sample
16|Checking aids a.
17| Customer-Specific Requirements NO
18|Part Submission Warrant (PSW) ﬁ

Other requirements

1|PSW Raw part NO
2|PSW E.P. part NO
3|PSW Engagement Rings NO
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Change Request [1 | change Order X || Initiator of Change

Reason for Change External: Customer []

Drawings distribution Supplier [
Internal: X

Reference Issued by:

German change order: C000260_MIP_1. Team: B/WLQ1

Name: M. Di Pasquale
Date: Sept, 8th 2017

Description of Change

New Gridning burn etching standard GN 04320 to be applied for all gearset parts.

Distribution List

Issuer

B/WLQ1: Ceniral Quality

B/ELE1: Product Engineering

BMWLQ3: Customer Service

B/ELE2/3: Testing

B/WLQ2: Metallurgical Laboratory

B/WLP: ME

B/GPS1: Production line - Gears

B/EX: Program management

B/GPS2: Production line - Shafts

B/BLF: Finance & Controlling

B/GPS3: Housings

B/EEL: Logistics

B/GPS4: Assembly line

B/WLQ4: SQA

B/WLQ4: Incoming Inspection

Getrag Plants

DEU: Untergruppenbach

GEC: Sterling Heights

DEL: Ludwigsburg

GPG: Charlestone

DEN: Neuenstein GFT: Kéin
DER: Rosenberg GFT: Kechnec
DEW: Bad Windsheim GTC: Detroit

Customers

C'HANGAN: Chongging (CN)

FORD: Detfroit {US)

CUMMINS: Darlington (US)

LAND ROVER: Longbridge (UK)

GME: Risselsheim (DE)

NAMG: Longbridge (UK)

GMB: Saé Paolo Brazif (BR)

RENAULT: Paris (FR)

GM-NAO & SATURN: Detroit (US)

ROVER: Longbridge (UK)

FIAT: Torino (IT)

OoOoooOogn) |OoOOgogo) OoOOgOno|O|d)| orawings (0DAY

OOoOoooOog |Ooooog) |OXK|O)0K|XK|X|X|X| Change Information

OO0ooooOol (OOoooOon)  |O00Oo0o|0|d| brawings (DDA

OoooooO] (OooOoOoOOgl  |O0XKOX|XK(X|X|XK| Change Information

Remarks

w
T
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2 Info

We need a clear specification for grinding burns and for the detection of them. Linamar
affected.

3 Spare parts

- No impact on Spare parts -

4 Drawing Distribution

- 2501438175 SPEED GEAR 1ST CPL. AE " c¢ " from 17.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501438075 SPEED GEAR 1ST CPL. AE " d" from 18.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501437875 SPEED GEAR 1ST CPL. AE " e " from 18.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501470375 SPEED GEAR 1ST CPL. AE " d" from 18.07.2017
(Maturity level of specification F approved)
G/3: TEXT GRINDING BURNS ADDED.

2501520375 SPEED GEAR 1ST CPL. AE " d" from 18.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501471075 SPEED GEAR 1ST CPL. AE " d" from 18.07.2017

(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.
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- 2501429775 DOUBLE GEAR 2ND/REV CPL. AE " h " from 18.07.2017
(Maturity level of specification F approved)
C/2: TEXT GRINDING BURNS ADDED; B/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED; M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (BORE): CHD (Eht); 550=0.3min.; M4
(INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002; M1 (CASE HARDNESS): 80.5 + 2.5 HRA; M2
(TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (TOOTH FLANK): CHD (Eht)
550=0.5+0.4; M4 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4, M5 (BORE): CHD (Eht)
550=0.3min.; M6 (INSIDE BASE OF TOOTH): min. 300 HV10.
Getrag standard for heat treatment has to be applied. Before M2 was used three times
for the teeth of the speed gear and engagement ring. To distinguish the measurements
now every tooth gets it's own name M2/M3/M4 etc.

- 2501429777 DOUBLE GEAR 2ND/REV CPL. AE " e " from 18.07.2017
(Maturity level of specification F approved)
C/2: TEXT GRINDING BURNS ADDED; B/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED; M1 (CASE HARDNESS): 80.5 + 2.5 HRA,;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (BORE): CHD (Eht); 550=0.3min.; M4
(INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002; M1 (CASE HARDNESS): 80.5 + 2.5 HRA; M2
(TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (TOOTH FLANK): CHD (Eht)
550=0.5+0.4; M4 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M5 (BORE): CHD (Eht)
550=0.3min.; M6 (INSIDE BASE OF TOOTH): min. 300 HV10.
Getrag standard for heat treatment has to be applied. Before M2 was used three times
for the teeth of the speed gear and engagement ring. To distinguish the measurements
now every tooth gets it's own name M2/M3/M4 etc.

- 2501369276 DOUBLE GEAR 2ND/REV CPL. AE " e " from 18.07.2017
(Maturity level of specification F approved)
C/2: TEXT GRINDING BURNS ADDED; B/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED; M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (BORE): CHD (Eht); 550=0.3min.; M4
(INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002; M1 (CASE HARDNESS): 80.5 + 2.5 HRA; M2
(TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (TOOTH FLANK): CHD (Eht)
550=0.5+0.4; M4 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M5 (BORE): CHD (Eht)
550=0.3min.; M6 (INSIDE BASE OF TOOTH): min. 300 HV10.
Getrag standard for heat treatment has to be applied. Before M2 was used three times
for the teeth of the speed gear and engagement ring. To distinguish the measurements
now every tooth gets it's own name M2/M3/M4 etc.

- 2501422175 SPEED GEAR 3RD. AE " 1" from 18.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501422178 SPEED GEAR 3RD. AE " h" from 18.07.2017

(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.
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2501364178 SPEED GEAR 3RD.
(Maturity level of specification 3 approved)
C/3: TEXT GRINDING BURNS ADDED.

2501364175 SPEED GEAR 3RD.
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2501364177 SPEED GEAR 3RD.
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2501516975 SPEED GEAR 3RD.
(Maturity level of specification F approved)
A/7: TEXT GRINDING BURNS ADDED.

2501516976 SPEED GEAR 3RD.
(Maturity level of specification F approved)
A/7: TEXT GRINDING BURNS ADDED.

2501439035 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2501470535 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2501522835 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

2501364237 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

2501364238 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

2501364234 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

2501387535 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

2501387536 SPEED GEAR 4TH CPL
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

Page 4 of 17

AE

HEE GETRAG

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

AE

"¢ " from 18.07.2017

"k " from 18.07.2017

"g" from 18.07.2017

"h" from 18.07.2017

" 1" from 18.07.2017

"b " from 19.07.2017

"d™from 19.07.2017

"b " from 19.07.2017

"g" from 19.07.2017

"g" from 19.07.2017

"e " from 19.07.2017

"f" from 19.07.2017

"e" from 19.07.2017



Report 72581-T sl bl

- 2501422437 SPEED GEAR 5TH CPL AE " e " from 19.07.2017
(Maturity level of specification F approved)
F/4: TEXT GRINDING BURNS ADDED.

- 2501422438 SPEED GEAR 5TH CPL AE "d" from 19.07.2017
(Maturity level of specification F approved)
F/4: TEXT GRINDING BURNS ADDED.

- 2501438735 SPEED GEAR 5TH CPL AE "¢ " from 19.07.2017
(Maturity level of specification F approved)
F/4: TEXT GRINDING BURNS ADDED.

- 2501438935 SPEED GEAR 5TH CPL AE " b " from 19.07.2017
(Maturity level of specification F approved)
F/4: TEXT GRINDING BURNS ADDED.

- 2501364439 SPEED GEAR 5TH CPL AE " b " from 19.07.2017
(Maturity level of specification 3 approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501364437 SPEED GEAR 5TH CPL AE " e " from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501364438 SPEED GEAR 5TH CPL AE " d" from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501377835 SPEED GEAR 5TH CPL AE " d" from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501377836 SPEED GEAR 5TH CPL AE " c " from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501422637 SPEED GEAR 6TH CPL AE " h " from 19.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501422638 SPEED GEAR 6TH CPL AE " d" from 19.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501437935 SPEED GEAR 6TH CPL AE " b " from 19.07.2017
(Maturity level of specification 3 approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501432035 SPEED GEAR 6TH CPL AE " b " from 19.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.
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- 2501432135 SPEED GEAR 6TH CPL AE " b " from 19.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2501364634 SPEED GEAR 6TH CPL AE " b " from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501364637 SPEED GEAR 6TH CPL AE " f" from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501364638 SPEED GEAR 6TH CPL AE " d" from 19.07.2017
(Maturity level of specification F approved)
E/4: TEXT GRINDING BURNS ADDED.

- 2501364639 SPEED GEAR 6TH CPL AE " b " from 19.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501387735 SPEED GEAR 6TH CPL AE " {" from 19.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501387736 SPEED GEAR 6TH CPL AE "d" from 19.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501422807 SPEED GEAR REV CPL AE "d" from 19.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED.

- 2501364808 SPEED GEAR REV CPL AE " c¢ " from 19.07.2017
(Maturity level of specification 3 approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501364805 SPEED GEAR REV CPL AE "d " from 19.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2501423436 GEAR 5TH AE " e " from 19.07.2017

(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (AFTER GRINDING): CHD (Eht)
550=0.8min.; M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE
HARDENED AND TEMPERED ACC. TO G_804002. M1 (CASE HARDNESS): 80.5 +
2.5 HRA; M2 (TOOTH FLANK): CHD (Eht) 550=0.7+0.5; M3 (AFTER GRINDING): CHD
(Eht) 550=0.5min. M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for
heat treatment has to be applied.
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2501365436 GEAR 5TH AE " f" from 19.07.2017
(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (AFTER GRINDING): CHD (Eht)
550=0.3min.; M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE
HARDENED AND TEMPERED ACC. TO G_804002. M1 (CASE HARDNESS): 80.5 +
2.5 HRA; M2 (TOOTH FLANK): CHD (Eht) 550=0.7+0.5; M3 (AFTER GRINDING): CHD
(Eht) 550=0.5min. M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for
heat treatment has to be applied.

2501378235 GEAR 5TH AE " e ' from 19.07.2017
(Maturity level of specification 3 approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (AFTER GRINDING): CHD (Eht)
550=0.3min.; M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE
HARDENED AND TEMPERED ACC. TO G_804002. M1 (CASE HARDNESS): 80.5 +
2.5 HRA; M2 (TOOTH FLANK): CHD (Eht) 550=0.7+0.5; M3 (AFTER GRINDING): CHD
(Eht) 550=0.5min. M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for
heat treatment has to be applied.

2501424754 RING GEAR AE "a" from 19.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501424778 RING GEAR AE " a" from 19.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501424052 RING GEAR AE "a" from 19.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.
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- 2501424077 RING GEAR AE "a'" from 19.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA:
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

- 2501424755 RING GEAR AE " b " from 19.07.2017

(Maturity level of specification F approved)

C/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

- 2501424779 RING GEAR AE " b " from 19.07.2017

(Maturity level of specification F approved)

C/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

- 2501518651 RING GEAR AE " b " from 20.07.2017

(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

- 2501518675 RING GEAR AE " c " from 20.07.2017

(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK). CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.
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2501518751 RING GEAR AE " b " from 20.07.2017
(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA,;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501518775 RING GEAR AE " c¢ " from 20.07.2017
(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501377351 RING GEAR AE " a " from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501375751 RING GEAR AE " b " from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501366051 RING GEAR AE " a™ from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA,;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.
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2501366078 RING GEAR AE "a " from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to

be applied.

2501366652 RING GEAR AE "a" from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2501366676 RING GEAR AE "a'" from 20.07.2017
(Maturity level of specification F approved)

B/6: TEXT GRINDING BURNS ADDED; A/4; HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA;
M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4; M3 (INSIDE BASE OF TOOTH): min. 300
HV10 WILL BE: CASE HARDENED AND TEMPERED ACC. TO G_804002 M1 (CASE
HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH FLANK): CHD (Eht) 550=0.5+0.4 M3
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied.

2506431435 INPUT SHAFT INNER AE " e " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2506428735 INPUT SHAFT INNER AE "k " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2506429135 INPUT SHAFT INNER AE "k " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2506517835 INPUT SHAFT INNER AE " e " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2506365336 INPUT SHAFT INNER AE "r" from 20.07.2017

(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.
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- 2506368235 INPUT SHAFT INNER AE " g " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506431235 INPUT SHAFT OUTER AE " k" from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

2506428535 INPUT SHAFT OUTER AE "m " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506438435 INPUT SHAFT OUTER AE " d" from 20.07.2017
(Maturity level of specification F approved)
D/4: TEXT GRINDING BURNS ADDED.

- 2506428935 INPUT SHAFT OUTER AE "m " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506521635 INPUT SHAFT OUTER AE " c " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506521335 INPUT SHAFT OUTER AE " b " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506365139 INPUT SHAFT OUTER AE " o " from 20.07.2017
(Maturity level of specification F approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506388035 INPUT SHAFT OUTER AE " k" from 20.07.2017
(Maturity level of specification 3 approved)
C/3: TEXT GRINDING BURNS ADDED.

- 2506430535 OUTPUT SHAFT 1 AE " h" from 20.07.2017

(Maturity level of specification F approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min. M4
(INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has to
be applied. Also hardness was missing for M2, M3.

- 2506430735 OUTPUT SHAFT 1 AE " 1" from 20.07.2017

(Maturity level of specification 3 approved)
D/3: TEXT GRINDING BURNS ADDED.
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- 2506431635 OUTPUT SHAFT 1 AE " j" from 20.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED; A/7: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

- 2506397335 OUTPUT SHAFT 1 AE " f" from 20.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED; A/7: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

- 2506397435 OUTPUT SHAFT 1 AE " e " from 20.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED; A/7: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

- 2506397535 OUTPUT SHAFT 1 AE " f" from 20.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED; A/7: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

- 2506397635 OUTPUT SHAFT 1 AE " " from 20.07.2017
(Maturity level of specification F approved)
D/3: TEXT GRINDING BURNS ADDED; A/7: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
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TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

2506424535 OUTPUT SHAFT 2 AE " n" from 21.07.2017
(Maturity level of specification F approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

2506423835 OUTPUT SHAFT 2 AE " n " from 21.07.2017
(Maturity level of specification F approved)

C/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

2506365835 OUTPUT SHAFT 2 AE " o " from 21.07.2017
(Maturity level of specification F approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

2506377135 OUTPUT SHAFT 2 AE " n" from 21.07.2017
(Maturity level of specification 3 approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.
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2506375535 OUTPUT SHAFT 2 AE " o " from 21.07.2017
(Maturity level of specification F approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

2506366435 OUTPUT SHAFT 2 AE " k" from 21.07.2017
(Maturity level of specification F approved)

D/3: TEXT GRINDING BURNS ADDED; A/4: HARDNESS SPECIFICATION UPDATED
WAS: CASE HARDENED AND TEMPERED M1 (CASE HARDNESS): 80.5 + 2.5 HRA
M2 (TOOTH FLANK): CHD (Eht) =0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) =0.5min.
M4 (INSIDE BASE OF TOOTH): min. 300 HV10 WILL BE: CASE HARDENED AND
TEMPERED ACC. TO G_804002 M1 (CASE HARDNESS): 80.5 + 2.5 HRA M2 (TOOTH
FLANK): CHD (Eht) 550=0.7+0.5 M3 (AFTER GRINDING): CHD (Eht) 550=0.5min.

M4 (INSIDE BASE OF TOOTH): min. 300 HV10. Getrag standard for heat treatment has
to be applied. Also hardness was missing for M2, M3.

Instructions

The modification must be followed from all affected departments.
The old drawing must be replaced.
GPS1 department has to take a break point, for modification referred to:
E 2501438175;

2501438075;

2501437875;

2501470375;

2501520375;

2501471075;

2501429775;

2501429777,

2501369276;

2501422175;

2501422178;

2501364178;

2501364175;

2501364177,

2501516975;

2501516976;

2501439035;

2501470535;

2501522835;

2501364237,

2501364238;

2501364234;
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2501387535;
2501387536;
2501422437;
2501422438;
2501438735;
2501438935;
2501364439;
2501364437,
2501364438;
2501377835;
2501377836;
2501422637;
2501422638;
2501437935;
2501432035;
2501432135;
2501364634;
2501364637,
2501364638;
2501364639;
2501387735;
2501387736;
2501422807;
2501364808;
2501364805;
2501423436;
2501365436;
2501378235;
2501424754,
2501424778;
2501424052,
2501424077,
2501424755;
2501424779;
2501518651,
2501518675;
2501518751;
2501518775;
2501377351;
2501375751;
2501366051,
2501366078;
2501366652;
2501366676.
¢ GPS2 department has to take a break point, for modification referred to:
2506431435;
2506428735,
2506429135;
2506517835;
2506365336;
2506368235;
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2506431235;
2506428535;
2506438435;
2506428935;
2506521635;
2506521335;
2506365139;
2506388035,
2506430535;
2506430735;
2506431635;
2506397335;
2506397435;
2506397535;
2506397635;
2506424535,
2506423835;
2506365835;
2506377135;
2506375535;
= 2506366435.
e #MTC1137#: THE CHANGE IS READY TO BE IMPLEMENTED. THE CHAMPION HAS
TO MAKE SURE THAT ALL CHECK LIST ACTIVITIES ARE COMPLETE BEFORE
KICKING OFF THE MODIFICATION. BREAK POINT MUST BE COMMUNICATED TO
ELET.
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6 Breakpoint request

Data di comunicazione modifica: Numero di comunicazione modifica:
DATE OF THE CHANGE ORDER: CHANGE ORDER NUMBER:

Codice pezzo: Denominazione:

PART NUMBER: PART NAME:

Codice pezzo:
PART NUMBER COMPONENT:

Data di produzione:
PRODUCTION DATE:

PRODUZIONE
PRODUCTION

Data di uscita: Firma:
DELIVERY DATE: SIGNATURE:

Tipo di cambio:
TRANSMISSION VARIANT:

Data di montaggio:
ASSEMBLY DATE:

o
g =
E &
= &
S«
=

1° numero cambio: Firma:
1ST TRANSMISSION AFECTED BY THE CHANGE: SIGNATURE:

Termine di consegna:
DELIVERY DATE:

Data di uscita: Firma:
DELIVERY DATE: SIGNATURE:

SPEDIZIONE
LogisTicS

Osservazioni:
REMARKS:

Destinatari:
DISTRIBUTION LIST: \/ J /

Reparto:
DEPARTMENT: GPS1 GPS2 GPS3 GPS4 ELE 1

Data:
DATE:
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1 ZWECK

Diese Norm bezieht sich bei der Beschreibung der Schleifbrandatzung im Wesentlichen auf
Schleifbearbeitungsverfahren. Sie gilt aber auch sinngemas fur andere Feinbearbeitungsverfahren.

2 ANWENDUNG UND GELTUNGSBEREICH

Die GN 4320 wird fUr Bauteile (auBer Sinterteile) angewendet, an denen eine spanabhebende Feinbearbeitung erfolgt,
insbesondere wenn in der Zeichnung bzw. in den mitgeltenden Fertigungsunterlagen Bezug darauf genommen wird.
Diese Norm gilt fur die Fertigung der gesamten GETRAG Group sowie Zulieferfirmen, bei denen
Feinbearbeitungsverfahren zur Anwendung kommen.

3 BESCHREIBUNG

Schleifbrand entsteht durch unsachgeméaBe Schleifbearbeitung. Das Risiko fiir das Auftreten von Schleifbrand besteht
grundsatzlich bei jedem Schleifprozess. Weiter ist das Erkennen der Bauteileschadigung mit dem blofen Auge nur
bedingt maglich, eine sichere Methodik besteht nur durch Makroatzbild, Rissprufung fur Schleifrisse oder durch
Hértepriifung der Randschicht.

Da kleine Fehleranteile (= stochastisch auftretender Schleifbrand) nur mit unverhaltnismaBig groBem Prafaufwand
feststellbar sind, sind mit der Uiblichen StichprobengréBe der Schleifbrandatzung somit nur systematische Fehler
festzustellen.

3.1 Systematische Fehler und Ursachen

Die Schleifbrandétzung ist demnach eine Priifung, die insbesondere bei systematischen Anderungen oder
besonderen Vorfallen angebracht ist. Dies soll aus allgemeinen Priifanweisungen fiir einen Schleifprozess und aus
der Prifanweisung hervorgehen.

Systematische Anderungen, die eine Schieifbrandétzung erfordern, sind beispielsweise:
e Scheibenwechsel (anderer Hersteller, anderer Typ (Bindung, Kérnung))

Austausch Abrichtwerkzeug

Prozessoptimierungen

Anderungen der Abrichtparameter, ggf. Abrichtfehler

Anzeichen auf Fehler im Kihlschmierstoffsystem, geringe Kihlung

Erhdhtes Schleifaufmal

3.2 Auswirkungen

e Abnahme der Oberflachenharte im duBersten Randbereich: Abnahme der VerschleiBfestigkeit >
Getriebeausfalle durch Lagerschaden etc.
¢ Bildung von Mikrorissen (Schleifrisse): Getriebeausfélle durch Dauerbruch des geschadigten Bauteils

4 PRUFUNG

4.1 Probenentnahme

Arbeitstaglich ist ein Bauteil jeder Bauteilnummer, das geschliffen wird und bei dem eine Schleifbrandpriifung im
Prifplan gefordert ist, nach der letzten Schleifoperation auf Schleifbrand zu prifen.

Hierbei miissen alle geschliffenen Flachen geprift werden!

Bei konventionellen Schleifscheiben muss hierflr das letzte Teil var dem Abrichten verwendet werden. Bei CBN-
Werkzeugen, muss hierfir das letzte Teil vor dem Werkzeugwechsel geéatzt werden.
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Dieser Priifzyklus stellt die Mindestanforderung dar und kann ggf. durch werkspezifische Arbeitsanweisungen oder
Priifplane weiter verfeinert werden.

4.2 Ablaufbeschreibung

Schleifbrandatzen

r 3

Schleifbrand
?

3

Fertigungslos sperren

y

nein geétztes Bauteil ins Labor
bringen

Laboruntersuchung
gesperrtes Los zeigt Gefligeschaden
| (Risse,
EREREER Neuhartezone,

Anlasszone)?

Y

Fertigungslos freigegeben

n.i.0.-Teile ricksortieren und
verschrotten:

Das Labor legt ein geeignetes Sortierverfahren
fest. (z.B. Harteprifung, Rissprifung)

Y

Y Schleifprozess
(Werkzeugzustand,
Schleifbrandprifung Abrlchtp'grameter)
prifen

abgeschlossen

Kann aufgrund der Schleifbrandatzung nicht zweifelsfrei entschieden werden, dass kein Schleifbrand vorliegt, muss
ein Schliff angefertigt werden. In jedem Fall ist das Labor einzubeziehen.
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4.3 Durchfiihrung

Teilschritt Zeit Badzusammensetzung

1. Entfetten Entfettungsmittel

Bauteile gut reinigen
absolut fettfrei und trocken

2. Atzen 4 min 5%ige ethanolische Salpetersaure HNQO; (65%)
mit Wasser gut abspiilen

3. Nachatzen 8 min 10%ige ethanolische Salzsaure HCI (32%)
mit Wasser gut abspiilen

4. Neutralisieren 4 min 15%ige ethanolische Ammoniaklésung NH; (25%)
mit Wasser gut abspiilen und trocknen

5. Konservierung bei Weiterverwendung der Teile

Trotz des Prozesses mit Wasser Abspllen in Teilschritt 2 und 3 kénnen, an einzelnen
Bauteiloberflachenbereichen Saurereste zuriickbleiben. Dies bewirkt weiteren Atzangriff der Oberflache, der
zu Folgeschéden im Getriebebetrieb fiihren kann. Um dies zu verhindern, ist der Neutralisationsvorgang
umgehend (innerhalb 30 min) nach Beendigung des Teilschritts 3 durchzufiihren.

Durch die Neutralisation und Konservierung lassen sich schleifbrandfreie Bauteile weiterverwenden. Versuche
zeigten, dass eine Gefahr bezlglich Wasserstoffversprédung durch den Beiz- bzw. Atzvorgang (Teilschritte 2
u. 3) nicht besteht. (Quelle: FVA - Vorhaben Nr. 100 ,\Wasserstoffversprédung* 1986).

Die Reihenfolge der Teilschritte ist einzuhalten.

Da die S&uren im Alterungsprozess ihre Wirkung verlieren, sind die Bader mit geeigneten Verfahren
hinsichtlich ihrer Wirksamkeit zu berwachen und das Ergebnis ist in einem Kontrollbuch zu dokumentieren.

Die Angaben Uber die Bader bezliglich Neuansatz sind ebenfalls in einem Kontrollbuch zu dokumentieren.

4.4 Aussehen

Schleifbrand erscheint im Vergleich zur helleren Gesamtoberflache des geschliffenen Bereichs grundséatzlich als
Dunkelfarbung (tiefschwarz bis dunkel schattiert). Diese dunklen Zonen kénnen flachenartig, gezogen, sowie
punktartig auftreten.
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4.5 Auswertung und Nachweis

Die Veranderungen der Oberflacheneigenschaften kénnen durch folgende Verfahren nachgewiesen werden:

* Mikrohartepriufung im Schliff: Prifkraft < 9,81 N (HV 1)

¢ rdntgenographische Spannungs-Dehnungs-Messung

5 NORMATIVE VERWEISE

5.1 Normative Verweise

* GN 3010 Klassifizierung und Kennzeichnung von Merkmalen in technischen Zeichnungen von Getrieben
* GCG_803001 Merkmalsklassifizierung

« GR_00017_TEIL 1 Fehler-Maoglichkeits-und EinfluB-Analyse (FMEA)
» GR_00017_Teil 2 System-FMEA — Bedeutung der Fehlerfolgen auf Fahrzeugebene

*  Werksspezifische Betriebsanweisungen der Schleifbrandatzlésungen

5.2 Quelle

Intern: Bitte kontaktieren Sie die Stelle fir normative Dokumente in lhrer Organisation.

Extern (z.B. Lieferanten): Bitte kontaktieren Sie lhren Unternehmenskontakt fir den Bezug von

Unternehmensstandards.

6 ANDERUNGSANZEIGE

Anderung Beschreibung Seiten Genehmigung Datum
00 Neu-Erstellung alle Stefan Muller 2010-06-11
01 Seite 1 Uberarbeitet 1

Englische Ubersetzung 6-9
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1 PURPOSE

In describing grinding burn etching, this standard essentially refers to grinding operations, but it also applies
analogously to other fine machining operations.

2 APPLICATION AND SCOPE

The GN 04320 is applied to components {except for sintered parts} to be subjected to fine machining operations,
particularly if referred to in the drawing or co-applicable production documents. This standard is valid for mass
production for the entire GETRAG group and for suppliers performing fine machining operations.

3 DESCRIPTION

Grinding burn is the result of improper grinding operations. The risk of grinding burn exists basically in connection with
any grinding process. Moreover, the detection of grinding burn defects by visual inspection is possible only
conditionally. The only reliable method is a macro etching pattern or a hardness test of the surface layer.

In consequence of the fact , that little error contributions (= stochastically occurring grinding burn) require great deal of
inspection effort are with the method of the common sample size only systematic errors identifiable.

3.1 Systematic defects and their causes

Consequently, grinding burn etching is a test to be performed whenever systematic changes or incidents occur. This
should be specified in the general test instructions for a grinding process and in the relevant test instructions

Systematic changes, requiring grinding burn etching, are for example:
¢ Grinding wheel change
Grinding tool change
Process optimizations
Revised tooling specifications
Signs of coolant system malfunctions, reduced cooling efficiency
Higher grinding allowance

3.2 Effects

¢ Reduced hardness in the surface zone: Reduced resistance to wear - Gearbox failures due to bearing
damage etc

¢ Formation of micro cracks (grinding cracks): gearbox failures due to fatigue fracture of the deteriorated
component

4 TESTING

4.1 Sampling

Per working day is to check one part of each part number, which is be grinded and a grinding burn check is given in
the control plan. The check is to make after the last grinding operation. At this there must be checked all grinded
areas |

For conventional grinding wheels therefore the last part before dressing must be used.

For CBN grinding tools therefore the last part before tool changing must be etched.
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This test cycle describes minimum requirement. In case of specific operating instruction or control plans, the test cycle
must be sophisticated. Besides these general standards, the test cycles shall be defined by plant-specific working

instructions or test schedules.

4.2 Procedure (graphical description)

Grinding burn etching

A

yes
Grinding burn

existing?

no

| Blocked production lot
to unblock

Y

Release production lot

Grinding burn check
finished

Y

Production lot to block

v

etched part to Laboratory

Laboratory study
shows microstructure
defects (cracks, new
hardening zone,
tempering zone)?

Defective parts to reject and to scrap:

Defining of a qualified sorling method by the
Laboratory {e.g. hardness test, crack detection)

A

Grinding process (Tool
condition, Dressing
parameters) to check
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4.3 Procedure

Step Time Bath composition

1. Degreasing Degreasing agent
Clean, degrease and dry components well

2. Etching 4 min 5% ethanolic nitric acid HNOj; (65%)
Rinse well with water

3. Re-etching 8 min 10% ethanolic hydrochloric acid HCL (32%)
Rinse well with water

4. Neutralizing 4 min 15% ethanolic ammonia solution NH; (25%)
Rinse well with water and dry

5. Conservation for further use of the parts

Despite the water rinsing process as in steps 2 and 3 residual acid may remain on individual component
surface areas so that further surface edging attacks can occur and lead to consequential damage during the
gearbox operation. To prevent such a condition, the neutralization process must be performed immediately
(within 30 minutes) after completion of step 3.

Neutralization and conservation permit further use of components exhibiting no grinding burn. Test have
shown that there exists no risk of hydrogen embrittlement as a result of the pickling or etching process (step 2
and 3) (source: FVA - Project No. 100 "hydrogen embrittlement" 1986).

The order of the individual steps shall be observed.

Because of the fact that the acids loose effect by aging, the effectiveness of the acid baths is to check with
capable methods. The results of the checks are to document in a time-book.

The preparation specifications for new baths shall be documented in a control book.

4.4 Grinding burn aspects of the etching pattern

Compared to the brighter overall surface of the ground area, grinding burn always has a darker aspect (deep black to

7]

dark shading). Such dark zones may take the form of flats, strings or dots.
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4.5 Evaluation and evidence
Any changes of the surface characteristics can be detected using the following techniques:
¢ Micro hardness test on grinding area: testing force <9,81 N (HV 1)
e radiographic stress-strain test
5 NORMATIVE REFERENCES
5.1 Normative References
« GN 3010 Classification and identification of characteristics on engineering drawings of gearboxes

* GCG_803001 Characteristic Classification
¢« GR_00017_TEIL 1 Potential-Failure-Mode-and-Effects-Analysis (FMEA)
¢ GR_00017_Teil 2 System-FMEA — failure effects of vehicle level

*  Working instructions for acid solutions which are used for grinding burn etching

en nicht dem Aenderungsdienst.

5.2 Source

Printed copies are uncontrolled.
T
o

é‘ Internally: Please contact the normative Documents coordination of your organization.
% Externally (e.g. suppliers): Please contact your company contact for obtaining company normative documents.
= 6 RECORD OF REVISION
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