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+« LH2 tank and LOX tank to store and provide liquid
propellant and transfer loads from and to adjacent
structures
*  Mechanical IIF to
—  ULPM ITS for both tanks, LOX tank via X-/¥-
shaped LOX attachment structure segments
—  Launch vehicle adapter (LVA): LH2 tank
—  Engine thrust Frame (ETF): LOX tank
— Additional: fluid and pressure lines and other
equipment
+ Delivered tanks consist of:
- Cylindrical parts
—  Upper and lower bulkheads
—  Note: cylindrical section for LOX tank is small and
thus, integrated in the bulkhead. As a result, no
separate cylinder is included
= All parts consist of aluminium alloys and all
connections are friction stir welded, with the exception
of the interface LOX lower C-Ring to lower skirt
- AA2195: cylinder and dome segments
- AA2219: Y-rings, manhole cover, and manhole
flanges
s  Other delivered main parts are the manhole covers,
which are fixed with a bolted connection to manhole
flanges. The final assembly will be done by the
customer.

Bare structure comprising:

— FaceringtoIFS

—  Face ring to LH2 tank

—  LOX attachment to LOX tank

—  Quter skin including cut outs for access and lines
which is split in axial direction into 8 x 45° panel
segments, stiffened by frames and integral
stringers

— Splice sheets

—  |/F plates

- Avionic and special kits brackets for technological
flights

Access doors

Thermal protection, which is applied on the thermally

loaded faces, presently not needed
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+=  Forming Processas
= Shot Peen Fomming selected for  all
segments/panels
—  Materals: AATXXX (struclure panals), AAZ2219
[cylinder segment), AA2195 (dome segments,
cylinder segments)
+  Walding processes
= FSW used for all welds.
= Two types: retractable and fixed pin
= Matarial Qualification
* Inspection
= Autornation in riveting tlechnology
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Figure 13. FSW process

=  Flat and curvad plabe tials for parameter defimition
= Demonstradors for TRLS

for flangs walds (RIPT)

for RPT circumferenbal welds
+  for mendonal welds (dome, C-FSW)
= forlongitudinal welds (cylinder, C-FSW)

Figure 18. Meridional R = 3000 mm
(dome, C-FSW), Longitudinaliaxial (cylinder, C-FSW)
Figure 17. Flango weid (RPT) {Material from forming demonstrators)

Figure 16. ULPM ITS Skin Panel Y
Figure 14. @5.4m ULPM LH2 dome segment (full scale)
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