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TEX 331 Duct Weldment |

TEX 332 Duct Weldment

Customer: Department of Defence - RAN - Royal Australian Navy.

Project: HMAS Canberra - Exhaust Ducts - TEX-331, TEX-332, TEX-651, TEX-652, TEX-653.
Sector: Defence — Ship Building - Sustainment Work.

Project Leaders: Jon Medcalf, Ash Shadbolt, Alan Quadling.

Quality Leaders: Greg Humphrey, Rav Wijeyaratna IWE,

Project Overview:

has established a longstanding partnership with the Department of Defence - RAN - Royal Australian Navy, as a prominent
provider in the sustainment works at Garden Island Sydney, NSW.

The Department of Defence - Royal Australian Navy engaged to construct five new Exhaust segments fabricated to Lloyds
Rules. The work scope also included Shadbolt Group working closely with the Department of Defence - Royal Australian Navy to produce
detailed shop drawings.

The initial brief was to coordinate and implement an updated design for the GT uptake ducting between the GT module and 2dk.
The scope of works included,

- Duplicating the existing design to include design changes, design improvements as well as producing detailed shop
drawing.

- Fabrication of five new stainless steel exhaust duct segments to Lloyds Rules.

- Satisfy the Objective Quality Evidence (OQE).

- Additional work to include the removal of existing and installation of new GT exhaust ducted into HMAS Canberra.
Installation details classified.

- Fabricated in Pakenham, Melbourne - Installed in Garden Island, Sydney.

Product Statistics:

- TEX-331: @2220mm x 1897mm - Squire to Round.

- TEX-332: @2366mm x 2121mm — Mounting Feet Attached.

- TEX-651: @2220mm x 2531mm — Lobster Back.

- TEX-652: @2366mm x 5140mm.

- TEX-653: @2366mm x 3612mm. Detachable Mounting Feet.

- Material - Stainless Steel — AlSI 321 / UNS S32100 / DIN 1.454 - Reinforced with titanium, 321 stainless steel excels in high
temperature environments. used in aircraft engines, expansion joints, thermal equipment, refinery equipment, and high temperature
chemical processing equipment.
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2D - Shop Drawings:

3D - Models:
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Processes:
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Procurement. Including local and overseas supply - All Steel purchased and certified to Lloyds 3.1.
Procure supplementary items including — Gaskets, Stainless Steel Fasteners, Machined subcomponents.
Sheet Profiling including Waterjet cutting, Laser cutting.

Sheet Rolling and Folding

CNC Machining — on individual components prior to fabrication.

Fange machining to ASME B16.5 (2003) Standard

Boilermaker - Fabrication

Welding -

e Welder Qualifications: AWS D1.6 (2017) & Lloyds Rules Ch 12

e Welding Consumables - Inspect -ICW PR 018 Storage & Handling of Welding Consumables
e Welding process — FCAW

e Welding Technique — Multi Run — BW — FW.

. Welding Positions — 1G & 2G, 1F & 2F.

e  Total 5x Weld Procedures Specifications (WPS) Tested and approved by Lloyds Melbourne.
CNC Machining post fabrication - TEX-332.

Quality Assurance: Objective Quality Evidence (OQE)

MDR Developed to include -

ITP, Inspection & Test Plan

Certificate of Conformance

Welding Traceability Records

Material Traceability Register & Certificates
NDT Records

Surface Coating Records

Red Line & As Built Drawings

NDT Procedures —

The Build:

AS 2062 — 1997 NDT — 100% Penetrant testing of products & components.
10% RT of T intersections

AS 3998 — 2006 — NDT Qualification & certification of personnel. NDT Carried out by independent authorized authority.
Dimensional checking using a combination of 3D Scanning / 3D probing — validated and reported to 1ISO-13920-2023 — Welding
-General tolerances for welded constructions.
Surface conditioning - Glass bead blast external surfaces only. Internal weld seams chemically pickled.
Final Packaging — including customized pallets — securing and shrink wrapping.

Material Purchased - Plate Stainless Steel — AISI 321 / UNS S32100 / DIN 1.454 purchased to cut size ready for profiling.

HMAS CANBERRA-GT Exh- Case-Study.
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Stainless Steel — AlSI 321 support flanges fabricated and machined.

Profiles taking shape.

Adding the stiffener rings.

HMAS CANBERRA-GT Exh- Case-Study.
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Within the fabrication stage of the build a strong emphasis was placed on the design tolerances. Due to the size of the Ducts and the tight
tolerance to 1ISO-13920-2023 individual parts of the build were strategically welded in a controlled sequence. Particularly over the flange-to-
flange distance to achive both the linear and flatness tolerance required.

Shadbolt Group validated a number of sections within the tack-up stage to ensure that the pieces were within the design tolerance before
moving to final welding.

HMAS CANBERRA-GT Exh- Case-Study.
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Post assembly CNC Machining of TEX-332 external mounting feet to RA1.6 — and grease grove.

TEX-332 supporting feet machined attached to duct wall to ensure flatness and co-planarity is achieved and uninhibited by the heat
effects of welding.

NDT Certificates including PT and RT

NDEPENDENT TESTING & INSPECTION SERVICES (VIC) PTY. LTD

U710 MGHiA T DRIVE, DANDENONG S0UTH,

TESTING PTY.LTD

FIYS ADAD, TRUGANINA VI 3509 Phona: 13 9308 6130

WE. DANDENONG SOUTH VIC. 2173 Fhomm: 03 578 b1
B

) : s
! = SE @ B
ﬂ'&" INSPECTION REPORT ite=f INSPECTION REPORT s

RADIOGRAPHY - WELDS RADIOGRAPHY - WELDS et INSPECTION REPORT
Glent Shadbo Group Pty Lid B Crent Shadbot Grow Repot Nurber | 235474 RADIOGRAPHY - WELDS
Sevess 83 ot B | e - 4 ot ovivars et ot Tes = G Sracion Grovp Py 1 Poporifomoms__| 2248351
‘kerham ! Cler Order Ho. 21600 e Pokeritam ViC 3810 Gl Order biae__| 25988 — 54 Soul East Boulovard Dote of Teat 082022
Work Locoaon e Gt wn e oy TR P Pakannam Vi 3610 Sl {700
Sertact Nore o Feest - ‘Cortact Hame Greg Humpi Roques Mo * m Vo Locaion A A o o 24877
Descrpnon o Work |Radwrwﬁtll\speuuafwsurlum | — = Contacttama i Tozor Fogma o oA
Uptake Duct: TEX 332 Welder ID: 74 WPS: SG-DF-302 Oescription ot won | Fadiogiagnic Inapection o1 2 of s o e eerien ol esma TR
Dascripion of Work Uplake Duct: TEX 653 Wokdor I0:74  WPS: 5G-0F-302
Teat Speibeabion | ASME V3021 Arick T Vieking Process | FCAW FET o
hcemorenSpect | D S O T T | 521 S S TS PR rryS [T perr et pmchcater | AGUE V- 2001 Aica d Weiing Procens | FCAW
et x Sper | LIOYO8 RO R0 RGBT T3 aiori T, [ p—
Test Procedure NF___| TR-RT-02 (ASME V) Surface Condion_| As Welded Test Proceoss N | TR-RT-0Z (ASME V) Sutscs Condlion | As Wekded coopiance SpC” | Tabie 1325 S Type -
=T Wi Tpe HFe 01T Fo T e Fe 1018 Toel Procedns | TP-RT-02 (ASMEY) o wolod
Fikn Type Fug X 100 Tensty Farnge [ 25-40 Fm e Fus 100 enany 30-40 2eind Dosianation | GRVEAR ' Tyoo ENEo 1015
TR R Stage of Maruncure | Iiil - e Serviee S Fim Tym P 100 Dansty farge [ 25- 40
Stage of Marufacurs | Intial-Pre & Technicar Shannan Taylor Screen Type P 0.027mm Froe & Back [E—— eap— Jack TR &
Sereen Type P 0.027mm Front & Back Test Resinchons | N Frm Shannan Taylot
[FSVII o [e—— o e | F Sorven Ty 50 627 Fro & Back Tosl Aaacions | N1
drtcaton®
o imtaor [t | v
73wl Cre TERE A 01 x SER I -
011, Wiv Long e = — TN T =
D T2_Weid Cire. - 1071, Weld Long | o1 L)
572, s Lovg © i Wk Gre | 51 )
10 T3 Weld Cire I Gl B ) B 8 T 10.72,Wok Long | 61
v 0-1 PLWH 13 i85 [ O T weChe | 0-1
013, weis Lomg | 01
T T4 W Gre | 61
074, Wokc Long | 01
Key: W Horizontal__V—Verbcal
Agproved Senatcry Name | Jack Trofy Jack Tty
ok Jacot
S— NATA
Cartificabion ISDST12RT L2 [Ep—— mmmn,m \:nns:;mlz S
Flepor Dt ] :n::n E—
Blocimme Tect MO st rmacanate A Cicomer oo s i ke i S b o arcomse e, s i e may ofct S raicly ot i S S s —— — f——— phriep-daiotty
e S s s b o o . e e = L R T = Tl Ly T AR L L
e e ot b5 _— [——— P e ———— . e

HMAS CANBERRA-GT Exh- Case-Study.



| Shadbolt

Group Your Engineering Partner

Fabrication completed. Out for Glass Bead Blasting.

HMAS CANBERRA-GT Exh- Case-Study.
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Final Surface Finish achieved.

HMAS CANBERRA-GT Exh- Case-Study.
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UPTAKE DUCT TEX 331 — Dimensional Results.
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UPTAKE DUCT TEX 651 — Dimensional Results.
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