MAN TURBO AG

INSPECTION CERTIFICATES
INTEGRALLY GEARED BOOSTER AIR COMPRESSOR
FOR
AIR LIQUIDE AGS GMBH, KREFELD(DE) FOR US STEEL KOSICE, KOSICE(SLOVAKIA)
CLIENTS P.O. NO. 1 2912
MAN TURBO JOB CODE :  KOSBOOST
MAN TURBO JOB NO. : 312411
MACHINE NUMBER : 26-1152

CERTIFICATION ACCORDING TO INSPECTION PLAN MAN TURBO DOC NO.: 10000195926
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RAPPORTO D'ISPEZIONE / Inspection report iy N . 13227 /04
, : 14 Nov.
Inspection report according to EN102043.1.B - -
EINGEGANGEN
Cliente - Client Ordine - Order
MAN Turbo AG M13/4500182734 of 25-set-04

Nostra commessa Materi.ale X3CrNiMo13-4 (1.4313) + QY930
Job N 523 /04 Material Quenched & Tempered
Specifica TLV 1100 / Blatt 000 / Rev.00 - EN 10088-1
Specification

Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item Q.ty Description Prova/Test Colata/Hea

00010 1 Stiick Dwg @350 x 3000mm Kontierung: 97001583 2311 400011
LISTA DEI CERTIFICATI / List of enclosed certificates

Rapporto d'ispezione Inspection report n. 13227 .
Analsi chimica Chemical analysis n. 13728
Prove meccaniche Mechanical test n. 13229
Prova di durezza Hardness test n. 13229
Esame ultrasuoni Ultrasonic test 0. 13231
Esame magnetoscopico Magnetic test n.
Esame liquidi penetranti Liquid penetrant test n.
Controllo dimensionale Dimensional check n. 13233
Trattamento termico Heat treatment n 13230
|Esame micrografico Micrografic examination n.
' Esame macrografico Macrografic examination 1.
Controllo Inclusionale Inclusion Content n. 13232
Prova Jominy Jominy test n.
Prova di corrosione Intergranular corrosion test n.
Prova di ctod Ctod test n.
Prova di drop weight . Drop weight test n.
Prova di permeabilita Magnetic Permeability n

T controlli eseguiti sono conformi all'ordine e specifiche del materiale

Drawn up on behalf of TUV Bayern (06. 1_992)

Conforme alla specifica - dcc. to specification

note
notes

[__JNon conforme alla specifica - Not Ace. fo specification

Operatore
Operator

Enti collaudatori
Inspection Authorities

Responsabile controlio qualita
Quality control manager
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ANALISI CHIMICA /  Chemical Analysis report N. 13228 /04
ction report according to EN10204 3.1.B

Inspection re

Ordine - Order

Cliente - Client
MAN Turbo AG M13/4500182734 of 25-set-04
Nostra commessa Materi.ale X3CrNiMo13-4 (1.4313) + QT930
Job N. 523 /04 Material Quenched & Tempered
Specifica TLV 1100 / Blatt 000 / Rev.00 - EN 10088-1
Specification

Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Deseription Prova/Test Colata/Hea

Pos./Item Q.ty .
@ o000 1 Stiick Dwg @350 x 3000mm  Kontierung: 97001583 2311 400011

SSiTPlSJ]Cr Ni[MoJCu] V|Nb|AI|Ti| N| H | Co Nb+Ti+V C+N

Colata | C | Mn
Heat wlwlowlwlwlwlw|ln|w| %l %]l %! % % |ppm| % % %
Min__|,015] ,50 12,00§ 3,50 ] ,40 ,0200 L1 |
Max 030 1,001 ,60 ],030] ,015]14,00] 4,50 701 20 [,050] Inf | ,10 | Inf ],0500] 5 | ,10 ,080 ,0650
"Ladle analysis" Steelmaker : Cogne ] | I
= [ 400011 [,030 72 | 42 | 020] 001[12,69[ 4,26 52 | 15| .04 ] 01 |,004] 014,027} 3 | .05 060 057

[X_]Conforme alla specifica - Ace. to specification [ Non conforme alla specifica - Not Acc. fo specification

note Acciaio elaborato al forno elettrico + AOD
notes Steel made by electric furnace process + AOD.

i
‘ Responsabile controllo qualita

. Operatore Enti collaudatori
Inspection Authorities Quality control manager

'\ Operator
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PROVE MECCANICHE / Mechanical Test report N. 13229 /04
Inspection report according to EN10204 3.1.B
Cliente - Client Ordine - Order
MAN Turbo AG M13/4500182734 of 25-set-04
Nostra commessa Materi‘ale X3CrNiMo13-4 (1.4313) + QT930"
Job N. 523 /04 Material Quenched & Tempered
Specifica TLYV 1100/ Blatt 000 / Rev.00 - EN 10088-1
Specification DIN EN 10088-3
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item Q.ty Description Prova/Test Colata/Heat
@ 00010 1 Stiick Dwg @350 x 3000mm Kontierung: 97001583 2311 400011
TRAZIONE - Tensile PROVETTA RESILIENZA - Impact specimen < g
2 10 mm Sec. 78.54 mm? Lo 50 mm. | Sec. 10x10 , N S
Tensile tests machines: METROCOM - matr. 6439-75 - 8601 - 8865 Impact test machine: GALDABINI CH/30 - matr. 21819-62 35’ g
5 | Temp. Rp Rp R Al Z])] s Kv Esp. Laterale | Fratt. Duttile |- T
3 02%) | (1% S |Temp. 20 ©°C |Lat. Espansion| Shearfrac |HB
E[°CT°F| Nmm* | N | N | % | % | & [7ew. 68 ©°F
PROVA é ; — %
Test e) e} J
N N
P g 20 | 68 | 880+1050 =/ 930+1180 | =12| =250 '!g =47 / / /
=) =]
2311 | T | 20 | 68 936 1024 | 22,6695 T [ 179] 183 [ 176 309,

[ X ]Conforme alla specifica - Acc. fo specification [ ]Non conforme alla specifica - Not Acc. to specification

ote Forging ratio > 4.
otes The residual magnetism at delivery is less than 400 A/m

peratore
perator

Responsabile controllo qualita
Quality control manager

Enti collaudatori
Inspection Authorities
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" PROVE MECCANICHE /  Mechanical Test report N. 13229 jo4

Inspection report according to EN10204 3.1.B

Cliente - Client Ordine - Order

M13/4500182734 of 25-set-04

MAN Turbo AG
Nostra commessa Materiale X3CrNiMo13-4 (1.4313) + QT930
Job N 523 /04 Material Quenched & Tempered
Specifica TLV 1100 / Blatt 000 / Rev.00 - EN 10088-1
Specification DIN EN 10088-3
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item Q.ty Description Prova/Test Colata/Hea
p 00010 1 Stiick Dwg @350 x 3000mm  Kontierung: 97001583 2311 400011
TRAZIONE - Tensile PROVETTA RESILIENZA - Impact specimen | o ¢
® 10 mm Sec. 78,54 mmt Lo 50 mm | Sec. 10x10 |mm. y &
Tensile tests machines: METROCOM - matr. 6439-75 - 8601 - 8865 Intpact test machine: GALDABINI CH/30 - matr. 21819-62 5 E
5 | Temp. Rp Rp R AlZ] 5 KV Esp. Laterale | Fratt. Duttile |~ 2
$ (0,2 %) (1 %) g [Tome 20 °C |Lat. Espansion| Shear frac |HRC
SICTF| Nmm | Nmm* | Nmm* | % | % | 5 1Temp. 68 °F
PROVA ; E mm. % Mas
Test ol 8 I
N
~ & | 20 | 8 | 580+690 >/ 2650 |=15/=250 & 247 / / 2
{ Q (=]
7311 T 120 1 €3 682 762 | 1961663 T | 221 ] 227 212 20

[ X |Conforme alla specifica - dec. to specification [—__INon conforme alla specifica - Not Acc. to specific

e ¥ |'E

note Reference speciment heat treatment acc. to NACE MR 0175
notesf\WWARMEBEHANDLUNG Anwarmen bis zu Anhalte zeit Abkiilung Wearme ingredient
Heat treatment Heating to Holding time Cooling Heating rate
Austenitisier, - Austenitize 11035 °C 1895 °F 6h Luft Air 90 °C/h 162 °F/h
F Anlassen - Tempering 680 °C 1256 °F 10 h Luft Air 80 °C/h 144 F/n
Anlassen - Tempering 620 °C 1148 °F 10 h Luft Air 80 °C/h 144 °F/h

Enti collaudatori

Operatore h
Inspection Authorities

Operator

Responsabile controllo qualita
auahty control manager
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Report of Heat Treatment N. 13230 /04

TRATTAMENTO TERMICO /
Inspection report according to EN10204 3.1.B

Cliente - Client Ordine - Order
MAN Turbe AG M13/4500182734 of 25-set-04
Nostra conunessa * Materiale X3CrNiMo13-4 (1.4313) + QT930
Job N. 523 /04 Material Quenched & Tempered
Specifica TLV 1100 / Blatt 000 / Rev.00 - EN 10088-1
Specification DIN EN 10088-3
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item  Q.ty Description Prova/Test Colata/He
@ 00010 1 Stiick Dwg @350 x 3000mm  Kontierung : 97001583 2311 400011
Oc OF
1000 1832 /‘ l\
900 1652
800 1472 / \
700 1292 / \
h 600 1112 / \
500 932 / \ / \ ;
400 752 / \ / N\
300 572 / \ / \
200 392 / \ J \
100 212 / \ / \
0 32 , . V . ' \I\"'*\Z.\,\
0 10 20 30 40 :
h
[ X_]Conforme alta specifica - Acc. fo specification [___]Non conforme alla specifica - Not Acc. to specification
note Tratt. Termico Salita a Permanenza Raffreddamento Gradiente Termicc
notes Heat treatment Heating to Holding time - Coolin Heating rate
Austenitizz, - Austenitize 1035 °C 1895  °F 6 h Aria dir 80 °C/h 144 °F7
F 10 h Aria Air 80 °C/h 144 °F/
F h °Ch °F_'/:

fn Rinvenimento - Tempering | 530 °C 986 °)
l OC o‘

Enti collaudatori

Operatore & .
Inspection Authorities

Operator

Responsabile controilo qualitd
Quality control manager
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ESAME ULTRASONORO /  Ultrasonic Test report N. 13231 /04

Inspection report according to EN10204 3.1.B

Cliente - Client Ordine - Order

MAN Turbo AG M13/4500182734 of 25-set-04
Nostra commessa Materiale X3CrNiMo13-4 (1.4313) + QT930
Job N. 523 /o4 Material Quenched & Tempered
Specifica TLV 1100/ Blatt 000 / Rev.00 - EN 10088-1
Specification SEP 1923 A3-A8 C1.2b
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item Q.ty Description ) Prova/Test Colata/Hea
P 00010 1 Stiick Dwg @350 x 3000mm Kontierung : 97001583 2311 400011
Condizioni Superficiali - Surface condition Accoppiante - Couplage
Grezzo - As forged Olio SAE 30 - Oil S4E 30
X Sgrossato - Machined X Metilcellulosa - Methylcellulose
Apparecchio - Apparatus
[X JUSM3S - Krauticamer USIP 11 - Krautkramer [JrG21  -Gilardoni
Matricola N.30178/928 Matricola N.20178-5492 Matricola P.61066/4
Calibrazione - Calibration
X |AVG Diagramma Eco di Riferimento [ X ]Blocco V1
AVG Diagramm Reference Eco Block V1
ﬁ “|Blocchi di Calibrazione: (X9 2mm [ IBlocco V2
Calibration Blocks Block V2
Tipo Frequenza Angolo Amplificazione Potenza Note
Type Frequency Angle Amplification Damping Note
. BISN 024 mm, 2 Mhz 0° dB —
.8 X B4SN © 24 mm, 4 Mhz o° dB
N DD25/2  © 24 mm. 2 Mhz 0° dB
& MB4SN___ @ 10mm. 4Mhz 0’ aB
3 WB35N2 20x22 mm, 2 Mhz 35° dB
g MWB35N2  8x9 mm. 2 Mhz 35° dB
X WB45N2___ 20x22 mm. 2 Mhz 45° dB
MWB45N2  8x9 mm. 2 Mhz 45° dB

Confonne alla specifica - Ace. to specification

note L'esame & stato eseguito sul 100% del volume. Nessuna indicazione rilevata.

B
notes The ultrasonic examination has been carried out on 100% of volume . No indication has been detected /sheet

[__INon conforme alla specifica - Not Ace. fo specification

Operatore Enti collaudatori
Operator Inspection Authorities
Qu TYCONTF§0L
ndipi Dario
e b ienetr diIr-mMT-LP . ,

Responsabile controllo qualita
Quality control manager
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ESAME MICROGRAFICO /  Micrographic Examination report N. 13232 /04

Inspection report according to EN10204 3.1.B

Cliente - Client Ordine - Order
MAN Turbo AG M13/4500182734 of 25-set-04
Nostra commessa Materiale X3CrNiMo13-4 (1.4313) + QT930
Job N. 523 /04 Material Quenched & Tempered :
Specifica TLV 1100/ Blatt 000 / Rev.00 - EN 10088-1
Specification DIN 50602
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item  Quty Description Prova/Test Colata/Hea
M 00010 1 Stiick Dwg @350 x 3000mm  Kontierung: ~ 97001583 2311 400011
Determinazione del contenuto di inclusioni nell'acciaio
Determining the inclusion content of steel
Conforme DIN 50602 Ed.1985 Metodo K
Conform to DIN 50602 Ed.1985 method K
'S Gruppo - Type GRADO
Colata SS OA oG Grade
Heat (Solfuri) (Allumina) (Silicati) (Ossidi) K4
(Sulfides) (Alumina) (Silicates) (Oxides)
400011 6,9

[__INon conforme alla specifica - Not Acc. to specification

Beleg-Nr.
record no. ‘

Conforme alla specifica - Acc. to specification

note Blatt |
notes ?’(wm (Y
tsheat © lai &
Operatore Enti collaudatori Responsabile controllo qualita
Operator Inspection Authorities Quality control manager

SpA.
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ESAI\’IE VISIVO DIMENSIONALE /  Dimensional and Visual check report N. 13233 /04
Inspection report according to EN10204 3.1.B

Cliente - Client Ordine - Order
MAN Turbo AG M13/4500182734 of 25-set-04
Nostra commessa Materiale X3CrNiMo13-4 (1.4313) + QT930
Job N 523 /04 Material Quenched & Tempered
Specifica TLV 1100/ Blatt 000 / Rev.00 - EN 10088-1
Specification
Forgiati sgrossati di macchina atti ad ottenere quanto segue / Forgings rough machined to obtain as following :
Pos./Item Q.ty Description . Prova/Test Colata/Heat
00010 1 Stiick Dwg 2350 x 3000mm Kontierung: 97001583 2311 400011

Tl controlio visivo dimensionale eseguito sui pezzi in oggetto ha dato esito favorevole.
The visual and dimensionalcheck has been satisfactory carried out on the above mentioned pieces
Marcatura - Marking

Ordine /  Order M13/4500182734

Disegno /  Drawing 9350 x 3000mm

Materiale /  Material X3CrNiMol3-4 (1.4313) + QT930 -
Colata /  Heat 400011 -
Prova /  Test 2311

Matricola /  Identification 97001583

Marchio del "Fornitore" |  Forge master stamp

Marchio dell'ispettore esterno  /  Inspector stamp

note
notes

C

[[X_|Conforme alla specifica - Acc. to specification [—_")Non conforme alla specifica - Not Acc. fo specification

The forgings are free from cracks

Operatore Enti collaudatori Responsabile controllo qualita
Operator 4 Inspection Authorities Quality control manager




Verteiler:

Distributor

Abnahmepriifzeugnis / Inspection Certificate

EN 10204 - 3.1B

Uberdrehzahltest / Overspeed test

MAN TURBO AG

Bezeichnung: LAUFRAD Auftrags Nr.:

Designation: IMPELLER Job no K? ‘{2 l{ '/0
Bemerkung: Kennwort: /¢ 0% 2 008 T
Remark Code

FAUF-Nr. Stufe Nr.: 4

Production job no//a ?4 4 ‘?r Stage no

Schleuderanlage Typ: BIU 4 PSP-Element: 3/2 [{-{‘{ 77
Overspeed test machine type Assembly group

Standort / Inv. Nr.: TPB35 / ABF 0031 Zeichnung Nr.: /000020 & /5 0
Workshop /Inv. no Drawing no

max. Betriebsdrehzahl (max. continous speed)
-
min

n =
max Z / 2 g‘ /
X \@2/ X U::'Crire:Zahl (Overspeed) o
C¢4So
7 Haltezeit (Duration)
t over = min

Mefstelle
Measuring point

Abmessungen vor dem Test
Dimensions before overspeed test

Abmessungen nach dem Test
Dimensions after overspeed test

X-X

Y-Y

X-X

Y-Y

D1 Radscheibe (mm)
Hub disc

309,99

%09 99 09.99

J 0.2.08

09.99

zul. bleibende Verformungen:
perm. permanent deformations

zul. MaRabweichung infolge Mef&uns:cherhelt

pr -09- 432/A
tﬁA/iOQ 2IA,

005 Am+001 mm

perm. dimensional variation based on inaccuracy of measurement

Auften-Drm./Outer diam. max. 1%,
ﬁ?neéao IShaft bore max. 0,1 %o

Baleg-Nr. "
record no.
Blatt VR

Aot g 1

Result of the dimension check after overspeed test

Ergebnis der MaRpriifung nach dem Uberdrehzahltest:

no permanent deformations

Keine bleibenden Verformung

/! ot /‘_/,;H.j

Prifer Werksachverstandiger Sachverstandiger / Kunde

Inspector Works Authorized Inspector Independent Inspector / Customer
Unterschrift ( / MIAN TUREO
Signature gﬁh“mann TQB T
Stempel ’Kﬂv—“yw D. DEBROUX
Stamp 0 9. MAI 2005 07 JUNI 2005 R Reviewed 0.5 torl

106@3_ l =" ::‘wnr:p“u/x‘-,nmul d?_te: 4“_-—57—7

Datum avROVED 22~ |15 1=
Dat T 7 %




Abnahmepriifzeugnis 3.1.B nach DIN EN 10204

Inspection certificate / Certificat de réception

Eindringprifung
Penetrant examination
Contréle par ressuage

Stufe/Stage 1

MAN Turbomaschinen AG
VERTEILER | ANZAHL / BEZEICHNUNG: ; :
Copy to Quantity / Part name Laufrad / impeller / turbine
Distributor | Quantité / Désignation

KUNDENAUFTRAGS-NR.: MASCHINEN-NR:
Customer's order no. 312410 Machine No. 26-1152
N° de commande du client N° de machine
KENNWORT: FERTIGUNGSAUFTRAGS-NR.: NR ¢
Code KOSBOOST Manufacturing order no. 1081135 AVO-NR:
Code N° de commande d'usinage 0180
PROJEKTSTRUKTURPLAN (PSP): MATERIAL-NR.:
Project structure plan 312414.11.2441 Material no. 200257940
Pian de structure du projet N° de matériau
SCHWEIRNAHT-NR.: WERKSTOFF:
Weld seam No: = Material X3CrNiMo13-4
N° de soudure Matigre
OBERFLACHENZUSTAND: _, BEARBEITET UNBEARBEITET | ABNAHME NACH:
Surface Condition Machined Unmachined Acceptance according to EN 571-1
Etat de surface Etude terminée Non étudié Réception conforme &
PRUFUMFANG/- BEREICH: INNEN AUSSEN | PRUFUNG NACH:
Scope of test / Test area 100% / E Inlernal Outside Testing according to 837006475/76
Etendue de l'essai / domaine A tintérieur Dehors Examen conforme &
PRUFZEITPUNKT: GESCHLEUDERT WARMEBEHANDELT
Test moment Overspeed tested E Heat treated D
Moment de controle Essayé survitesse Traitement thermique
GEWUCHTET FERTIG BEARBEITET
Blanced D Final machined D
Equilibré Fini
EINDRINGSYSTEM (EN 671-1): PRUFTEMPERATUR (°C): T <15 O
Penetrant system EN 571-1-11Ad-2 Test temperature 16 < T <50 [X
Type de pénétrant Température d'essal T > 50 D
TYP/ Typel Type HERSTELLER / Manufacturer / Fabricant CHARGE/ Batch / numéro du_lot
EINDRINGMITTEL: .
Penetrant Standard-Check Fa. Helling 2414
Penetrant
ZWISCHENREINIGER:
Penetrant remover Wasser/Water/Eau amn ——
Produit de lavage
ENTWICKLER: .
Developer Standard-Check Fa. Helling 8117
Révélateur
EINDRINGDAUER: . L ENTWICKLUNGSDAUER .
Dwelt time 30 min Developing time 30 min
Dureé d'imprégnation N Temps de révélateur
BEURTEILUNGSZEITPUNKT (mln)
Evaluafion time <10] 15} 30 | 60 BETRACHTUNGSBEDINGUNGEN / Viewing conditions / Conditions d'observation
Moment de I'examen .
WESENTLICHE ANDERUNGEN: jalyesfoui TAGESLICHT KUNSTL. LICHT UV-LICHT
Major changes Day light Artificial light UV light
Changements principaux neinfnofnon X X Du jour Artificielle Ultra violets

Bemerkungen: Priifung im Beisein des Kunden | Examination in the presence of the customer
Remarks
Remarque )
Beleg-Nr.
record no, 6: j
Blatt /’
by
PRUFERGEBNIS: ERFULLT MIT REGISTRIERPFLICHTIGEN ANZE e
Test result & Acceptable I:l With recordable indications
Résultat de I'epreuve Conforme Avec indications 2 archiver
PRUFER PRUFAUFSICHT WERKSACHVERSTANDIGER SACHVERSTANDIGER/KUNDE
Inspector Inspection supervisor Manufacturer's authorized representative Authorized inspector / Customer
Examiné par Visé par Expert de fabrication Expert délégué / Client
UNTERSCHRIFT "
Signature /&C ﬁ( o MAN TURBG e
Signature TQB Va Witnessegé
STEMPEL | NAME gez. Michallik Seeger Reviewed
St ame
S em L-120-22184 / Level 2 | 04-502-1066 / Level 3 g M Aé |nn2005 R aate s U (lm
TERNATIONAL
DATUM . . ] 7
Date 09. Mai 2005 09. Mai 2005 APPROVED
Date . .
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