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INT. T Wert Einheit Harte Einheit Datum Bemerkung
T HB25/187,5 325 HB25/1875 191110  MeBpunkt 1. Zatig 1191
o~ 30 HB 2511875 321 HB25/187,5 191110  MeRpunkt 2
3. 322 HB25/187.5 322 HB 2.5/1875  19.11.10 _ MeRpunkt 3.
4. 52 HB25/1875 321 HB25/187,5 191110  Mefpunkt 1. $kke 1225
5 323 HB25/187,5 323 HB2,5/187,5 19.11.10  MeBpunkt 2.
5 324 HB 25/1875 324 HB25/187,5 191110  MeRpunkt 3.
P s HB 251875 323 HB25/187,5 191110  MeRpunkt 1 Wk 1190
g 929 HB 251875 323 HB25/(187.5  19.11.10  MeRpunkt 2.
g 823 HB 251875 322 HB25/187,5 191110  Mefpunkt 3
o i HB 25118756 321 HB25/187,5 191110  MeRpunki 1. e 1205
1 A% HB 251875 322 HB25/1875 191110  MeRpunkt 2.
12313 HB 2,5/187,5 323 HB2,5/187,5  19.11.10  MeRpunkt 3.
13 %4 HB25/187,6 324 HB25/187,5 19.11.10  Mefpunkt 1. Wllga 1186
14 323 HB2,5/187,5 323 HB2,5/1875  19.11.10 MeRpunkt 2.
15 321 HB2,5/187.5 321 HB25/1875 1941110  MefRpunkt 3.
Mittsiwert 3226 Min 3206 Max 3254
Standardabw. 1.33
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Corus UK Ltd.

Corus Engineering Steels

PO Box 50,

Aldwarke Lane,

Rotherham, SE0 1DW,

United Kingdom.

Telephone: +44 {0)1708 371234

CO ru S Fax {main) : +44 [0)1709 B26233

‘Website : www.COrusgroup.com

INSPECTION CERTJFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE

FIRTH RIXSON FORGINGS LTD-MEADOWHALL

(MEADOWHALL).FIRTH RIXSON FORGINGS

MEADOWHALL SITE

WINCOBANK

SHEFFIELD

§9 1HD
[cast No. U5316R | [Works Order No. CBB15976 Date of Issue  09-SEP-2010

Customer Order No. A002973 Certificate No. 00283812/1 e—-

[?aram Cast B2160A ] Page No. 1 0of 5

SPECIFICATIONS ASSOCIATED WITH THIS ORDER - 4
E4130 TO AMSE370 + (5) ADDITIONAL SPECS TO ANAL G 7. :7 i £S =Ccs
SAE AMS 6370 REV.M

SAE AMS 6371; SUIT REV.J 2003

SAE AMS 2300 REV.K 2003

SAE AMS 2630 REV.C CLASS Al

SAE AMS 2301 REV.J 2001

SAE AMS-STD-2154 1998,R2005 TYPE Il; CLASS AA

PRODUCT INFORMATION -

SIZE - 0260.000 MM DIA

QUANTITY/WEIGHT - 3 BARS 3.717 TONNES APPROX

LENGTHS 2.315/4.310M

IDENTITIES: T - 2.3156M T1-2.320M BO-4.310M

INWARDS RELEASE NOTE NUMBER - BILLET MILL SBM 118333

REFERENCE NUMBER 63371

CONDITION OF MATERIAL - ANNEAL

STEELMAKING PROCESS/PROCESS OF MANUFACTURE - Vacuum Arc Remelted
CERTIFICATE OF COMPLIANCE NUMBER - 283812

ANALYSIS -

Cast Analysis =
US316R J.305 |.23

[.s0 J.oos [ocos [.e6 Je [osa Jos [.oos [.003 |<.001]000s [oooz |.003 i




Corus UK Ltd.

Corus Engineering Steels

PO Box 60O,

Aldwarke Lane,

Rotherham, S60 1DW,

United Kingdom.

Telephona: +44 (01709 371234

CO ru S Fax (main} : +44 (0)1708 826233
Website : www.corusgroup.com

INSPECTION CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE

[Cast No. U5316R | [works Oider No. CBB15876 Date of Issue 09-SEP-2010
Customer Order No. AQQ023973 Certificate No. 00283812/1
[Parenl Cast B2160A Page No. 2 0of 5

Grain Size Test - Tested to ASTM E112 96 [REAP 2004)(E2)

Etchant Used : 10% Nital
Magnification Used x100

Test ngot |GSize - |G.Size
No. - o
Resull | 1475485 [
Jominy End Quench Test -
Sample Heat Treatment -
Normalise . 927C for 01:00hr Air Cool in 35mm Dia
Austenitise 871C for 01:00hr Water Quench start temp. 18C end temp. 14C in
25mm Dia
Key . |Test e fonge
i e Ak
Units ¢ BT R S R
Result | U5303R(1] 1468450 499 493 481

1468451 509 (503 |498 343 (325 |30 (303 (288 (284 (283 (278 (273

T
B

US300R(4] 1465850 |T 50.8 |409 400 |415 |[372 |[340 (320 |308 |297 |285 |278 272 |266 |263 |26.2

1465851 [B 50.6 |50.1 488 |453 |408 [37.3 354 [331 321 308 |[301 (204 |285 f[279 |278

Unis [T e e
Resull | U5203R(1] 1468450 |T 252 (249 241 [230 (218
1468451 |B [26.2 [255 [247 (243 [227
US300R(3] 1465850 |1 247 |20z |mp |28 [218
1485851 [B  |263 [258 248 244 [234

Jemkontoret Inclusion Count - Tested tc ASTM E45 O5(E3)

Test
No. - i &% ; ) SRR | O
Result | Average - - . - - . e =




corus

Corus UK Lid.

Corus Engineering Steels

PC Box 60,

Aldwarke Lane,

Rotherham, S60 1DW,

United Kingdom.

Telephone: +44 (0}1709 371234

Fax (main] ; +44 (011709 826233
Website : www.corusgroup.com

[[NSFECTION CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE

Cast No. UB3

16R |

Waorks Order No. CBB15976

Date of Issue 09-SEP-2010

Customer Order No. A0Q2973

Certificate No. 00283812/1

| Parent Cast B2160A ]

Surface Hardness -

Unils
Result

Test  [ingot ‘Hardness .  |Hardness -

No:. i W Mgt AR
HBW10/3000 | HBWAD/3000

1475489 156 156

Page No. 3 0of 5

Decarburisation Test -

Etched in Picric Acid
Magnification X100

Tested to ASTM E1077 01(E1}

Fost
No.
Units ;
Result |1475489
Magnetic Particle Inspection Test - Tested to AMS 2301 J
Rey: i |rast
thgol | iNo.
Resull |US303R(1] 1488452 |T 0.00 0.00
1468453 |8 0.00 0.00
US5299R(2] 1465656 |T 0.00 0.00
1485857 |8 0.00 0.00
US200R(4] 1465852 [T 0.00 0.00
1465853 |8 0.00 0.00




Corus UK Ltd.

Corus Engineering Steels

FO Box 50,

Aidwarke Lane,

Rotharham, S60 10W,

United Kingdom,

Telephone: +44 (0}1709 371234

CO rl I S Fax {main) : +44 (0}1708 826233
Website : www.corusgroup.com

INSPECTION CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE

[cast No. US316R —l Works Order No. CBB15976 Date of Issue  08-SEP-2010
Customer Order No.  A002873 Centificate No. 00283812/1
[Parent Cast B2160A | PageNo. 40f5
Magnetic Particle Inspection Test - Tested to AMS2300 K
Key —  |Test ° |lagot [Sev 7-
Ingot. =« {Nos T HPow b HaET
Resull | US303R(1] 1483452 |T 0.00 0.00
1468453 |B 0.00 0.00
U5299R(2] 1465856 [T 0.00 0.00
1465857 |B 0.00 0.00
US5300R(4] 1465852 |T 0.00 0.00
1465853 |B 0.00 0.00

Macroetch Test - Tested to ASTM A604 2007

i Ingot. |Ciass 1 [Class 2| |Class3 | Classd
ANI;_ 2 Pagibae s ‘:, il i
Resul 1475430 |T  |A A = =
1475491 (M |A - 5 =
1475482 |8 |A - = .

Macroetch Test - Tested to ASTM E381 2001

Tesi . ingot {GiassS
Mo, - "|Pos. :

Result  |[147548. i 1 1 1
1475424 |M 1 1 1
1475495 |B 1 1 1

Ultrasonic Test - Tested to SAE AMS-STD-2154 TYPE Il {Contact Method)
Satisfactory toa CLASS AA STAMP

Ultrasonic Test - Tested to Aerospace Material Specification SAE AMS 2630 (Contact)
Satisfactory to STAMP




Corus UK Ltd.

Corus Engineering Steels

PO Box 60,

Aldwarke Lane,

Rotherham, S60 1DW,

United Kingdom.

Telephane: +44 (0}1708 371234

CcCOoOrus Fax (main) ; +44 (011709 826233
Website : www.corusgroup.ccm

EBEPECTIQN CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE |
{Cast No. U5316R | [works Order No. CB815976 Date of Issva 09-SEP-2010

Customer Order No. A002973 Certificate No. 00283812/1
[Pamnt Cast B2160A 1 Page No. 6 of 6

KEY INGOT TESTING
This certificate contains test results on other ingots from the same air melt parent cast
1) Represents Front Ingot, {2) & (3) Represents Middle Ingots, (4) Represents Rear Ingot of Parent Cast No. B2160A

MISCELLANEOUS INFORMATION -

Airbus SAS approval numbers 204547 and 229089

BAeSystems approval number RALOA/00118/3

GKN Aerospace approved

Meets requirements of Hawker Beechcraft RAIFSAS/QA/SC1 Part 3 - Approval number RAIFSAS/PART3/0704
Released in accordance with Westland Helicopters SQA50

Rolls-Royce RRO0COD:SABRe approval number 01509 and 11499

CES STAMP NUMBER - 7

Material type tested satisfactorily

Method of Analysis

- Elemental Analysis (combustion/fusion) CS N O

- Atomic Emission Spectroscopy [OES) Si Mn P Cr Mo Ni Cu Sn Nb Ti V

Our guality management system is accredited to the following standards : 1ISO89001, ASEN9100, ISO/TS169489 and ISO17025.
Our environmental management system is aceredited to 1SO14001.

AUTHORISED SIGNATURE -

Certified by our Stocksbridge Works that unless, otherwise stated, the whole of the above mentioned
materials have been manufactured, tested & inspected in accordance with the terms of the
contract/order applicable thereto and conform fully to the standard/specifications quoted hereon.

Signed...m_ Rl f
M. A. FLETCHER
SECTION LEADER
For Carus UK Ltd ROUTINE TESTING LABORATORIES

This inspection certificate shall not be reproduced except in full, without the written approval of Corus UK Ltd.
End Of Certificate
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ZERTIFIKAT
Hiermit wird beschemigt, dass das Qualititsmanagementsystem von:
MSR Metall-Spezialrohr GmbH

Hagener Str. 400, 532395&&!?#?18

durch Lloyd's Register Quality Aquu&mmm den
ﬁlgmdmhl'mmm nt entsprichi:

D‘!H ENIS&BDM :2000

ﬂ'ﬂ Q#ﬂﬁﬂﬁmﬂﬂgmnlsyﬁiﬁn ist anwendbar filr:

,_; Hemteﬁtag wn mtnﬁmasymﬁukm Bauteilen aus Metall
A\ ﬁn’cﬁ‘ﬂrﬁcﬁmﬂzm und Driicken sowie deren komplette
~ Weiterbearbeitung zu einbaufertigen Komponenten.

Zertifikat Erstmalige Zulassung: 15, November 1999
Registrier-Nr: KLN 0208250
Besiehendes Zertifikat: 1. November 2005

Dieses Zertifikat ist giltig bis: 31, Oktober 2008

RO —

Ausgesiellt von: Lioyd's Register Quality Assurance GmbH
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Corus UK Ltd.

Corus Engineering Steels

PO Box B0,

Aldwarke Lane,

Rotherham, S8C 1DW,

United Kingdom.

Telephone; +44 (011708 371234

corus e o Sonisoiant

I!EPEGTEON CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE I

FIRTH RIXSON FORGINGS LTD-MEADOWHALL

(MEADOWHALL).FIRTH RIXSON FORGINGS

MEADOWHALL SITE

WINCOBANK

SHEFFIELD

59 1HD
[Cast No. US317R | [works Order No. CB815976 Date of Issue  06-SEP-2010

c Ordor No._A002973 Contificate No._00283813/1 %—

|Famm Cast B2160A | Page No. 10of5
SPECIFICATIONS ASSOCIATED WITH THIS ORDER - 3
E4130 TO AMS6370 + (5) ADDITIONAL SPECS TO ANAL PCS

SAE AMS 6370 REV.M .

. SAEAMS 6371; SUIT REV.J 2003 As Comdrsct +
SAE AMS 2300 REV.K 2003
SAE AMS 2630 RELC CLASS A1 4w Cowdbruct B
SAE AMS 2307 REV.J 2001
SAE AMS-STD-2154 1998.R2005 TYPE li; CLASS AA

PRODUCT INFORMATION -

SIZE - 0260.000 MM DIA

QUANTITY/WEIGHT - 2 BARS 3.598 TONNES APPROX

LENGTHS 4.320M

IDENTITIES: T - 4.320M BO - 4.320M

INWARDS RELEASE NOTE NUMBER - BILLET MILL SBM 118334

REFERENCE NUMBER 63320

CONDITION OF MATERIAL - ANNEAL

STEELMAKING PROCESS/PROCESS OF MANUFACTURE - Vacuum Arc Remelted
CERTIFICATE OF COMPLIANCE NUMBER - 283813

ANALYSIS -

fcomene e ':'1151- o
[Cast Analysis .~
lusa1 7R [La00 [.23

| s




Vv

Corus UK Ltd.
Corus Engineering Steels
PO Box 50,
Aldwarke Lane,
United xsmn?um G
nit .
Talaphone: +44 (011708 371234

ErLis etonmeuss

Pl Ofl CERTIFICATE/TYPE 3.1 to BS EN10204/CES AIRCRAFT RELEASE PROCEDURE

[cast vo.  US317R ] [Works Order No. CBB15976

Date of Issue  06-SEP-2010

Customer Order No. A002973

Cortifioate Mo. 00283813/1

[Parent Cast_B2160A |

Page No. 4 of §

Magnetic Particle Inspection Test - Tested to AMS2300K [ C ooy acd J

T
8
T
8

US300R(4] 1465852 |T
1405853 |B

Macroetch Test - Tested to ASTM AGD4 2007

.E!'. PR ] ¥

Resull | 1475508 [T A
1475508 |M A A A A
1475510 (B A A A A

Macroetch Test - Tested to ASTM E381 2001

Test - fingot, {Clas
No. . |

Resull [1475511 |T 1 1 1
1475512 |M 1 1 1
1475513 |8 1 1 1

Ultrasonic Test - Tested to SAE AMS-S5TD-2154 TYPE Il (Contact Mathod)
Satisfactory to CLASS AA STAMP

Ultrasonic Test - Tested to Aerospace Material Specification SAE AMS 2630 (Contact]
Satisfactory to STAMP






