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Besteller/Purchaser/Acheteur:
Uddeholm Ltd

Bestell-Nr./purchaser order No./No. de commande:
4502954284 /2019.11.22

Werksauftrags-Nr./works order-No./No. de la commande de usine;

Empféngel’/’Consignee/DesU naire:
BUL Rexdale Aercspace

Empfingerref.-Nr./Receiver reference-No./Référence destinaire:

Lieferschein-Nr./Dejivery note-No /Avisd expedition du client:

0002257811 /2019.11.25

Prufgegenstandiobject of test/Object ¢ examen:
BOHLER A903
W-Nr. 1.4462

bar, forged, solution annealed, quenched
IBO ECOMAX ISC 286/2 1Tk14

Volume of delivery

51712417.7/2020.04.09

Anforderungern/Requirements/Exigence:

BUUK UNS 31803/32205 Rev.5, 26 May 2011
Norsok Standard M-650 Edition 4, September 2011
Norsok Standard M-630 Edition 6, October 2013
Norsok MDS D47 Rev .5

Bohler QTR No.011 Rev.No.O

ANSINACE MR0175/150 15156-3:2015

Ultrasonic inspection azc.to API BA PSL 3

Heat treatment inspect on acc.to API 6A PSL 3
EN10088-1:2014 (%)

X2CrNiMoN22-5-3

ASTM A182/A182M-19

ASTM A276/A278M-17

ASTM A314-18

ASTM A479/A479M-18

ASME BPVC 2017 Section Il Part A SA-276

ASME BPVC 2017 Section Il Part A SA-479/SA-479M
ASME BPVC 2017 Section 1l Part A SA-182/SA-182M
(") chemistry only

UNS S31803, F51 and UNS S32205, F60
Pressure equipment dractive PED 2014/68/EU

Pos./Los }Dimensions TLength lNo. of Pieces | Weight kgs LMat.»lD [T&st No. Heat No.
3071 RD 5,5in 78,7402-236,2205 in 934.0 TNPC 1881270-1 ACO0331
Reduction ratio
Reduction ratio=9.3 : 1
Quality heat treatment
Heat treatment monitoring method in compliance with AP 6A PSL3
Temperature Soak time Cooling
Solution annealed 1060°C 131hT Water

T ...Holding time at nominal temperature after furnace has reached the tolerance limit.
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Chemical Composition (%)

Chemical Composition Heat No.
Steelmaking Process: Airmelt
C S Mn P S Cr Mo Ni W Cu
0,022 0,53 1,13 0,020 0,0004 22,65 3,15 5,78 <0,05 0,13  AC0331
Al N FLO14*
0,017 0,17 3577 AC0331

*FLD14 = Cr+3,3"Mo+16*N
Steelmaking Process = Airmelt (EAF+AQD)

Ferrite content exarnination
Testing standard = ASTM E562-11, using the pont count method
Orientation = transverse

Rim 1/2 Radius (1/4T)

Ferrite content 52% 51%

Microstructural examination

Testing standard = ASTM A 923-14 method A
Etchant = ASTM E 407 reagent 98 (NaOt)
Magnification = 60:1,100:1,5001

Rim 1/2 Radius (1/4T)
Austenitic - Ferritic, Austenitic - Ferritic,
Microstructure free from precipitates free from precipitates

The material is free from intermetallic and deleterious third phases (max. 0,05% of total area).

Photomicrographs
The microstructural photographs were examined at 500x using light mi

X 2

CSCOpY.

Location = Rim Location = 1/2 Radius (1/4T)

Magnification = 500:1 Magnification = 500:1
Crientation = transverse Orientation = transverse
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Mechanical Properties

Tensile test properties
Orientation and location of the tensile test properties.
L2 = longitudinal, 1/2 Radius (1/4T); LZ = longitudinal, center; Q2 = transverse , 1/2 Radius (1/4T)

Tensile test in delivery condition

The QTC is a prolongation of the final heat treated bar.

§=Top . o .
= - Mi iald | Ultimate Tensile " Reduction
:v::iffi’::(l g= éﬂo?tgi‘i Yield Sh‘engt’? T Strength ) Elonganon ) of Area
" Testno, | *Piecenc.| Testing standard | Location | TeMP: Y502 uTs Al RoA
, T ] .grd C WPa MPa % %
>=450 680 - 795 >=25 >=45
1881270-1 2655518 ASTM A 370-19 L2 23 526 741 41 79
01.07.2019
>=450 680 - 795 >=25 >=45
1881270-1 265551S ASTM A 370-19 Q2 23 526 755 39 73
01.07.2019
impact test properties
Orientation and location of the impact test properties.
L2 = longitudinat, 1/2 Radius (1/4T); LZ = longitudinal, center; Q2 = transverse , 1/2 Radius (1/47)
mpact test in delivery condition
FKey S=Top ] :
H = hardest M = Middle Impact energy Lateral expansion 1 Shear area
W = softest B = Bottom . s
“Testno, “Piece no. |- Testing standard Location gfg'g Charpy-Y L
h_g o T . . : ( o 1 % ]
info info
1881270-1 2655518 ASTM A370-19 L2 -50 231320 306 1,94 2,29240 100 100 100
01.07.2019
info info
| 1881270-1 2655518  ASTM A370-19 L2 -46 318 335316 2,47 2,39 2,38 100 100 100
01.07.2019
info info
1881270-1 2655518  ASTM A370-18 Q2 -50 80 60 83 0,850,800,88 40 40 40
01.07.2019
Hardness test in delivery condition
Test no. {Pirece no.. Testing standard Location HRC
<=28
1881270-1 2655518 ASTM £18-19 01.02.2019 Near surface 22
1881270-1 2655518 ASTM E18-19 01.02.2019 Near surface 21
1881270-1 2655518 ASTM E18-19 01.02.2019 Near surface 21
1881270-1 2655518 ASTM E18-19 01.02.2018 1/2 Radius {1/4T) <20
1881270-1 2655518 ASTM E18-19 01.02.2019 1/2 Radius (1/4T) <20
1881270-1 2655518 ASTM E18-19 01.02.2018 1/2 Radius (1/4T) <20
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Pitting corrosion

Testing standard = ASTM G48 method A Testing standard = ASTM G48 method A

Test period = 24h Test period = 24h

Test temperature = 35°C Test temperature = 35°C

Pickling solution = 20 % HNO3 + 5 % HF Pickling solution = unpickled

Pickling period = 5 min. Pickling period = unpickled

Pickling temperature = 60°C Pickling temperature = unpickled

Location = Norsok MDS D47 Rev.5 Location = Norsok MD 3 D47 Rev .5

Weight loss = 0.00 g/m?, no pitting at 20x magnification Weight loss = 0.01 g/m*, no pitting at 20x magnification

Non-Destructive examination

Material identification test
Inspection quantity = 100% of the bars
Bohler A903 confimed

Ultrasonic examination

Inspection quantity = 100% of the bars

Inspection specification = ASTM A388/A388M-18

Evaluation standard = API Specification BA Twenty-first Edition - PSL 3

Inspection technique = Contact technigue (straight-beam technique from the outside diameter)
The material fulfilis the requirements

Surface examination

Inspection guantity = 100% of the bars

Inspection technique = Visual test (VT)

The material is without unacceptable surface defects

Statements

The material is free of mercury contamination.

No weld repair has been performed on this material.
Country of origin: AUSTRIA

Country of melting and pouring: AUSTRIA

Attachment

Ultrasonic Report
Operators Qualification
Furnace chart

]
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Radioaktivitatskontrolle/Radioactivity inspection: Co-60<0,1Bqg/g

Hiermit kleiner als Grenzwert in der anzuwendenden Spezifikation IAEA RS-G-1.7 fur unbedenkiiche Stoffe
Therefore smaller than upper limit required accerding to specification IAEA RS-G-1.7 foy inoffensive material.
Wir bestatigen hiermit, dass die obengenannten Erzeugnisse den Bestellvorschriften entsprechen.

We hereby certify that the above mentioned products are consistent with the order prescriptions.

Zeicnen des Lieferwerks: Besichtigung und Nachmessung: Keine Beanstandung Zeichen des Prifers:
Brand of Manufacturer: Inspection and Checking of Dimensions: Satisfactory Symbol of Inspector:

voestalpine BOHLER Edelstahl GmbH & Co KG Abteilung / Department Ackerer
Mariazellerstrasse 25 B10CERMAT / )

8605 Kapfenberg, AUSTRIA M’&
www.bohler-edelstahl.com Abngrietealiftragter

______ AUSSTELLER/

Inspection Representative
ORIGINATOR P P

REGISTERED QFFICE OF THE COMPANY: KAPFENBERG; REGISTER COURT LANDESGERICHT LEOBEN FN 294435v
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Warmebehandlungsprotokoll

Abteilungy/Department

Ao BOHLER

EHW Heat treatment report EDELSTAHL
WA/Pos/ os/works order:: 2257811/ 3/ 1 FA/Los/Splivinternal order: 1881270/ 1/ ©
Marke/material: A203 Charge/heat no.: ACG331 / O
Abmessungen/dimension: 0 x 147 [mm]) Einsatzgewicht/welght: 1210 KG
EKK Nr.: _ Einsatzmenge/Guantity: 1 STK
Arbeitsgang/process: LOSUNGSGLUHEN / SOLUTION ANNEALING
Ofen/furnace no.: 43 Einsatznummer/ict no.: 69072
Einsatzzeitpunkt/stant of precess:  18.02.2020 21:18 Austrittszeitpunkt/end of process: 19.02.2020 07:52

Solidaten / nominal values Istdaten / actual data

Ofensettemperatur/set temperature: 1060 °C 1060 °C
Ofenklasse/furnace class *: 4 und besser/and better 3
Haltezelt / Typ **/holding time/type: 1:18-148 h/ 7T 1:31 h /T
Abkiihiung/cooling: Wasser / water Wasser / water
Transport Zeit / transport time: max. 60 sec. 49 sec.
Wasseranfangstemp. / water start temp.: max. 38°C 22,9°C
Wassermaxirmaltemp. / water max. temp. max. 49°C 24,8 °C

| Wasserendtempt. / water end temp.: max. 40°C 21,0 °C

*,.. Ofenqualifizierung it./furnace qualification in accordance with: AMS 2750 aktueile Rev./current revision
*... Ofenklasseffurnace class: 2 (+/-5°C) / 3 (+/-8°C) / 4 (+/-10°C) [/ 5(+/-14°C)
** .. M = Materialzeit/material time / T = Ofenzeit/furnace time

1080 ) v i i . 1 0 . ) . . . i ' 1 . v ' . i . ’ . 0 1 » 0 0 . I ! [
1076 — o e - —— — -
°Cogo — -
1050 ~ -
100 ':I O 1 1
-100 050 200 253 3.00
‘1 tih]
i
L .‘ . ) e e iy
Die Richtigkeit der durchgefihrten Wérmebehandlung wird bestatigt: //425/7,,/
\76—?* Ieﬁ;}egtﬁe‘ of the performed heat treatment is confirmed: ) ,///’ - -
F%é!uiﬂ/date:v ’;}3.0242020 13:23 Unterschrift/signature: Uiy T. 7 EHW

www.bohler-edelstuhl com
Sk b L

REGISTERED OFFICE OF THE COMPANY: KAPFEN3ERG; REGISTER COURT LANDESGERICHT LEOBEN FN 294435y
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voestalpine BOHLER Edeistah

t GmbH & Co KG

PRUFBERICHT C Besteller . J

FAY: REPORT C CON VOESTALPINE {41GH | Werks autvag 2257811 Pos.

PA BOHLER PROCES.VERBAL f PUrchaser N work ng Craler - ’ Itern

TYPEC Client PERFORMA 1907 Comenande itene {FA 188127C/1/0) Repére
Bestell-Nr. Prifoojekt -
Nir./No/No 113-0099-2020 Srd:v No ) 4502954284 Test coject Stabstani / steel bars
0. de commande Piece conudiée

Seite von Stickzan! Keanzeichaung Y <
Page 9 o 2 Guonfity 2 dentificaticn hrelze, werkstof, Werks Auftrog
Poge sur Cuonine Igentificaticn Heaqs, Material, Working Crder
Abmessung Werkstaff Senmeige-Nr.
Dimension ID132.7mm Material ARQ3 Heat-No. AC0331
Dimensiors Matériay Na. di coulée
Obperfischenzust. Gewicht Fertigungsstufe
Surtace cond. geschalt / peeled | weight 230 kg Stage of production tieferzustand / delivery conditicn
Eto1 de surfoce Poids Etat d'uvancement de fabrication
Pribereich i Warebehanaling
Inspection area Gesamte Stablénge / whele length Heat treatmen I5sungsgeglint / solution annealed
Plage d'essa Taitecnent thermig ge -

Prifvorschrift
nspection Specfication
| Spécification ge contrde

ASTM AZ88/A388M - 19

Prifurctong
Inspection coverage
Etendue du coribiz

Gesamter Umfang Uber gesamie Ldnge
Whele Jateral area over whole fengtn

Beurteilungsstandard
Evaucticr staraord
Criteres d'ceceptation

APl 6A Ed. 2018 PSL3

ZEP-Arveitsvorsebrift
NDT-procedure
Procedure END

ANV2/18/0015/74_Rev04
ScanPian-APBA-CT_Rev01

EKK{FP/ W3} M.
Travelle- {F? 7 WP} Ne
No. de fiche suiveuse

Zeicnnungs-ha, Sckmiede-Nr. oder Einsatz N,
Drowing No.. Targing No. of rollng Nu
No. ce p.gn. Ne, de forgeage ou 1o, delgminage

Regisuiergrenze
Recording level
Seuil g'enregistrement

APHOA Ed. 2018 P3L3

Senritt / Prif-Nr,
Step / Test no.
No. o'operotian

Skizze
Skefch
Esquisse

Prufgertit-Nr. Koppelmittel L Lustierung

Equiprmert No. 170360503 Couplant lel¥Zel] Adjustment DAC

Appareil Nc. Prochit de coupkage Austage

Justierkorper Testkc‘jrper / testb ock Referenzreflextor “BH 3.0mm S/N-Abstend

Testbiock Reterence reflecte: B " Signal-to-ncise distance >6 a8
Bioc d'étalonnoge No. 4/141A Réflecteur de rafé;ence (-1.1dB = 3.2mm) Rappert signe’ sur bruit

Transferkorrekwr {weitere Korr.)

Transter correction {furtrier carr) 20 o8
Correction de tansfert (correction additionnel.e) ————
Einschal- Einscholl- Scholl- | Schol- QWE-
Pos freauen winkel | iouweg | sch. Aregentiele weegertongs | ksrwen | S22 | echotom | acronae
Position of Prjicopt M e“uen ’ Angle of Scunc | Sound ot d‘g m°“ ' D53 valie “C‘B“‘c Type af Loss of
incidence Probe preaveney | incitence path | atérua- |, SEP0 hectear echo BWE aB
Direction alpeus M::Mc Angle Patcours tion ﬁ C;" G:i disue de Type Appocsil ge
dinci- < dinci- ausor dusan ndication SHérente ! décho récho ge
mm référence
gence dence mm, B/ S S fono o8
A B2S 9 0 1397 | 108 keine registrerpilichtigen Anzeigen o
SN 61304 ) ) no indications gbove recording level
H
Prufergebnis: Entspricht Entspricht nient der Vorseti T Prufcr(h Kcpfenberg, Dmfm }
Tesl result: within Not within specificotion Place of inspection § A Datz 20.03.2020
Résu'tor: Contorme Pgs conforme de la spedificatior Ligu de contidle Abt / Dep, EHEB oo
. o oY
Kunde Prife: / Stute o /ﬂ‘wé’/’/ LT L
Custorer Operator / Level Feinhaupt D! —
Client Opérateyur / Niveau a2 gualificatior 109712
Gutachter / Sccnverstdnciger Prifverantwertficher / Stufe {hy m [
i . . oo e L i)
Authorited inspector Supervisor / Level Holzer K. It Pite
Agent de 'organisme de contréle Réspansable de cortrSle 7 Miveou de qua'ification 5059712

Formular Erstellt: . Maier / Freigegeben: R. Krenn 7 01.01.2019 / Rev. 02

REGISTERED OFFICE OF THE COMPANY: KAPFENBERG; REGISTER COURT LANDESGERICHT LEOBEN FN 294435y
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voestalpine BOHLER Edelstahl GmbH & Co KG

EHB (Adjustage, Bearbeitung und Kontrolle)

Beiblatt Nr.7 zu Befund
Supplemental Sheet No.T to UT-Report
113-0099-2020

Marke Charge Abmessunc VA FA
A9Q3 AC0331 @#139.7mm 257811/3/1 1881270/1/0

Ldnge: 3860

Oy g S ™
D551 0 dmmmmmmmmmmemme e e
Lange: 3860
B i y
02655517 202020 ITT T T TS SosoomssosTEmsssmmsm s msmm T mm T
voestalpine

Fermular Erstelit: J. Marer / Freigegebens R. Krean / 01.01.2019 / Rev. 02 CMNE STEF Arb AL

REGISTERED OFFICE OF THE COMPANY. KAPFENBERG; REGISTER COURT LANDESGERICHT LEOBEN FN 2344357
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UEmn . L
Ed\ ? 2 Aus, Akkreditierte Konformitatsbewerturgsstelle \SC'HE Gg
=

nach EN ISO/IEC 17024 (1D: 0909)
Accredited conformity assessment body according to EN 1SO/IEC 17024 (iD: 0909) "‘ 4
Organisme d'évaluation de fa conformité accrédité seion F'EN ISO/IEC 17024 (1D G909)
3
Anerkannte unabhangize Priifstelle GfZF
gemaR Artikel 24 und Anhang | Z 3.1.3 der Fichtlinie 2014/68/EU \?99 nNOT §‘
Recognised third-party organisation according to articte 24 of Directive 2014/58/€U \&f = &

OF;U\ ] F‘:\%\(" 4
Entité tierce partie reconnue selon I'article 24 de Iz Diractive 2014/68/UE NGST

CERTIFICATE Z E RT I F I KA TCERTIFICAT

Hiermit zertifizieren wir die Kompetenz
We hereby certify the competence / Nous certifions la competence

Herr Dominik Peinhaupt

Titel, Vorname, Name / Title, first name, si,reme [/ Titre, prénom, nom

geboren am 24.08.1992 Zertifikat-Nr.:01/33302/2/23198

date of birth/dote de naissance No of certificote/ N° de certificat

Priifverfahren® und Stufe Ultraschallpriifung UT Stufe 2 (zwei)
NOT method”) and level
Méthode dessal”! et niveau

industrie-2//Produktsektoren Herstellung
Industriol-?)/Praduct sectors’
Secteurs industriels-2!fproduits¥

nach den Normen ONORMEN: EN 1SO 9712, M 3042, M 3041
based on the Stondards
en seion des normes

Gultigkeit der Zertifizierung  16.04.2019 bis 15.04.2024
Validity of the certification
Voalidite de lo cestificotion

Osterreichische Gesellschaft fiir Zerstdrungsfreie Priifung
Austrion Society for Non-Destructive Testing / Association d Autriche des Essais Non Destructifs

1230 Wien, 26.02.2013

P
tir die OGfZP \50HE fir cie Zertifizierungsstelle

for the OGIZP / pour I»OGfZP \Q S@\ for the Certjfying Body/}our Lar/gawsmf de certification
> C <
/
T er prasident 1 fzp ) / 01 (FH) Gera d Idnger (0238)
me president / le président 2
Dipl.-ing. O-. mont. Gerhard Heck {0020} \ i
AT

Unterschruf{;er zertifizierten Person
signature of certified person / signuture de lv personne certifiee

1) gemal EN 1S0 9712 / according to EN ISO 9712 / selon EN IS0 97:2
2) Herstellung (enthdit w, f, ¢, wp, 1) - Dienstlelstungspriifung bei Fertigung und Instandhaltung, eingeschiossen Heistellung {enthsitw, %, ¢, wp, L u.2) - Eisentahn-Instandhaltung
{enthaltw, f, ¢, wp, t, ¢ al - Luft- und Raumfahrt (enthélt w, f, ¢, wp, t, p. ¢.2)

Das Zertifixat bleibt Eigerturn der OGZP und ist nur gliltig bel Akzeptanz und Einhaltung der Ethischen Regeln. Es kann entzogen wzrden, wenn ein Missbrauch

vorliegt. The certificateremzins the property of OGFZP and is valid only through the acceptance and observance of ethical rules. It canbe withdrawn If 3 m suse

exists. Le certificat reste la propriété de OGfZP et est valide seulement par I'acceptation et le respect des régles éthiques. Elie peut 2tre reliree si un abus existe.
© OGfZP Austria (ROI1Z 757¢, Rev. 10)
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