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SPACE VEHICLE AND METHOD FOR MANUFACTURE THEREOF

FIELD OF THE INVENTION

[0001] The field of the invention relates to space vehicles and methods for manufacturing such
vehicles. More particularly, the field invention relates to space vehicles, such as satellites,

having outer shells formed from stamped aluminum panels.

BACKGROUND OF THE INVENTION

[0002] Conventionally built satellites utilize sandwich panels having aluminum honeycomb
cores to construct load-bearing structures. Such panels take advantage of the high stiftness-to-
density ratio of honeycomb structures. However, honeycomb panels, while lightweight, are
typically expensive and difficult to manufacture, and may require specially-designed interface

structures in order to fix payload elements thereto.

SUMMARY OF THE INVENTION

[0001] The claims, rather than the Summary, define covered embodiments of the present
invention. The Summary is a high-level overview of various aspects of the invention, and
introduces some concepts that are further described in the Detailed Description below. The
Summary is not intended to identify key or essential features of the claimed subject matter, and
alsois not intended to be used in isolation to determine the scope of the claimed subject matter.
Instead, the claimed subject matter should be understood by reference to appropriate portions

of the Specification and drawings, as well as to each claim.
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[0002] In some embodiments, a space vehicle includes an upper panel; a lower panel fixed to
the upper panel around at least a portion of respective perimeters thereof to thereby form an
enclosed structure having an interior volume; two stacking pillars at opposite sides of the
enclosed structure; a stiffener extending across the interior volume, wherein the stiffener is
fixed to the upper panel and the lower panel, and wherein the stiffener extends from a first end
proximate a first one of the two stacking rings to a second end proximate a second one of the
two stacking rings; and a plurality of payload elements, wherein each of the plurality of payload
elements is fixed to at least one of the upper panel, the lower panel, or the stiffener, and wherein

at least some of the plurality of payload elements lack a casing.

[0003] In some embodiments, a method includes providing a quantity of sheet metal, where
the sheet metal comprises aluminum; press-forming a first panel from the sheet metal to form
a first stamped panel; press-forming a second panel from the sheet metal to form a second
stamped panel; providing at least one stiffener; fixing the at least one stiffener to the first
stamped panel such that the stiffener extends across a width of the first panel, where a first end
of the stiffener is attached to the first stamped panel at a first fixation location, and where a
second end of the stiffener is attached to the first stamped panel at a second fixation location;
providing at least one onboard equipment component; fixing the at least one onboard
equipment component to the first stamped panel, where the at least one onboard equipment
component does not comprise an outer casing, where at least one of the at least one onboard
equipment component is fixed to the stiffener; sealing the first panel to the second panel to

form a space vehicle.

[0004] In some embodiments, the method further includes providing at least one stacking

pillar; and coupling the at least one stacking pillar to the space vehicle, where the at least one
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stacking pillar is configured to allow stacking of the space vehicle with at least one other space

vehicle.

[0005] In some embodiments, fixing the at least one stiffener to the first stamped panel

comprises bolting the at least one stiffener to the first stamped panel.

[0006] In some embodiments, the method further includes forming a layer of satellites by
placing four of the space vehicles in a single layer within a circle having a diameter of 4.5

meters.

[0007] In some embodiments, the stiffener includes one of a circular cross-section, a T-shaped
cross-section, an elliptical cross-section, an I-shaped cross-section, a C-shaped cross-section

or a rectangular cross-section.

[0008] In some embodiments, the method further includes forming at least one pass-through
through at least one of the first stamped panel or the second stamped panel, where the at least
one pass-through is configured to allow communitive coupling of at least one external

component of the space vehicle to at least one internal component of the space vehicle.

[0009] In some embodiments, each of the first stamped panel and the second stamped panel

comprises a thickness of 0.1 mm to 10 mm.

[0010] In some embodiments, sealing the first panel to the second panel includes welding at
least a portion of a perimeter of the first stamped panel to a least a portion of a perimeter of the

second stamped panel.
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[0011] In some embodiments, sealing the first panel to the second panel includes welding an

entire perimeter of the first stamped panel to an entire perimeter of the second stamped panel.

[0012] In some embodiments, the space vehicle does not include an aluminum honeycomb

core.

[0013] In some embodiments, the sheet metal includes an aluminum alloy.

[0014] In some embodiments, the stiffener includes an aluminum, a carbon fiber, or a carbon

fiber reinforced polymer.

[0015] In some embodiments, the at least one onboard equipment includes at least one of an
on-board computer, an optical inter satellites link transceiver, a power condition and
distribution unit, an on-board processor, an optical terminal, one or more reaction wheels, a
power processing unit, one or more gateway interface low and high power amplifiers, or a

battery.

BRIEF DESCRIPTION OF THE FIGURES

[0016] Some embodiments of the invention are herein described, by way of example only, with
reference to the accompanying drawings. With specific reference now to the drawings in detail,
it is stressed that the particulars shown are by way of example and for purposes of illustrative
discussion of embodiments of the invention. In this regard, the description taken with the

drawings makes apparent how embodiments of the invention may be practiced.
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[0017] Figure 1 shows a perspective view of an exemplary space vehicle, according to

embodiments of the present disclosure.

[0018] Figure 2 shows a perspective view of an exemplary space vehicle, according to

embodiments of the present disclosure.

[0019] Figure 3 shows a perspective view of a panel of an exemplary space vehicle, according

to embodiments of the present disclosure.

[0020] Figure 4 shows an exploded perspective view of panels of an exemplary space vehicle,

according to embodiments of the present disclosure.

[0021] Figure 5 shows an exploded perspective view of panels of an exemplary space vehicle,

according to embodiments of the present disclosure.

[0022] Figure 6 shows elements of an exemplary space vehicle, according to embodiments of

the present disclosure.

[0023] Figure 7 shows elements of an exemplary space vehicle, including a stiffener, according

to embodiments of the present disclosure.

[0024] Figure 8A shows a cross-sectional view of a stiffener of an exemplary space vehicle,

according to embodiments of the present disclosure.
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[0025] Figure 8B shows a cross-sectional view of a stiffener of an exemplary space vehicle,

according to embodiments of the present disclosure.

[0026] Figure 8C shows a cross-sectional view of a stiffener of an exemplary space vehicle,

according to embodiments of the present disclosure.

[0027] Figure 8D shows a cross-sectional view of a stiffener of an exemplary space vehicle,

according to embodiments of the present disclosure.

[0028] Figure 9 shows dimensions of an exemplary space vehicle, according to embodiments

of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The following description provides exemplary embodiments only, and is not intended
to limit the scope, applicability, or configuration of the disclosure. Rather, the following
description of the exemplary embodiments will provide those skilled in the art with an enabling
description for implementing one or more exemplary embodiments. It will be understood that
various changes may be made in the function and arrangement of elements without departing
from the spirit and scope of the presently disclosed embodiments. Embodiment examples are
described as follows with reference to the figures. Identical, similar, or identically acting
elements in the various figures are identified with identical reference numbers and a repeated

description of these elements is omitted in part to avoid redundancies.
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[0030] Throughout the specification, the following terms take the meanings explicitly
associated herein, unless the context clearly dictates otherwise. The phrases "in one
embodiment" and "in some embodiments" as used herein do not necessarily refer to the same
embodiment(s), though it may. Furthermore, the phrases "in another embodiment" and "in
some other embodiments" as used herein do not necessarily refer to a different embodiment,
although it may. Thus, as described below, various embodiments may be readily combined,

without departing from the scope or spirit of the present disclosure.

[0031] In addition, the term "based on" is not exclusive and allows for being based on
additional factors not described, unless the context clearly dictates otherwise. In addition,

"n

throughout the specification, the meaning of "a," "an," and "the" include plural references. The

meaning of "in" includes "in" and "on."

[0032] As used herein, the terms "and" and "or" may be used interchangeably to refer to a set
of items in both the conjunctive and disjunctive in order to encompass the full description of
combinations and alternatives of the items. By way of example, a set of items may be listed
with the disjunctive "or", or with the conjunction "and." In either case, the set is to be
interpreted as meaning each of the items singularly as alternatives, as well as any combination

of the listed items.

[0033] Disjunctive language such as the phrase "at least one of X, Y, or Z," unless specifically
stated otherwise, is otherwise understood with the context as used in general to present that an
item, term, etc., may be either X, Y, or Z, or any combination thereof (e.g., X, Y, and/or Z).
Thus, such disjunctive language is not generally intended to, and should not, imply that certain

embodiments require at least one of X, at least one of Y, or at least one of Z to each be present.
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[0034] The exemplary embodiments described herein relate to space vehicles, such as
satellites, having outer shells made from stamped aluminum panels. The exemplary

embodiments described herein also relate to methods for manufacture of such space vehicles.

[0035] Figures 1 and 2 show perspective views of opposite sides of a space vehicle 100, in the
form of a satellite, in accordance with some embodiments of the invention. Although the
figures show the space vehicle 100 as a satellite, it is understood that the disclosure is applicable
to space vehicles other than satellites. In some embodiments, the space vehicle 100 includes a
first panel 110 and a second panel 120 forming an outer shell of the space vehicle 100. In some
embodiments, the panels 110, 120 include a metal. In some embodiments, the panels 110, 120
include a metal alloy. In some embodiments, the metal alloy includes at least one of an
aluminum alloy, a steel alloy, and/or combinations thereof. In some embodiments, the
aluminum alloy includes aluminum and zinc. In some embodiments, the aluminum alloy is a
7000-series aluminum alloy. In some embodiments, the aluminum alloy is 7075 aluminum. In
some embodiments, the metal alloy includes an alloy other than steel and/or aluminum. In
some embodiments, the panels 110, 120 include a composite. In some embodiments, the panels
110, 120 include a fiber composite. In some embodiments, the fiber composite includes at least
one of a carbon fiber composite and/or a glass fiber composite. In some embodiments, the
aluminum panels 110, 120 are press-formed. In some embodiments, the aluminum panels 110,
120 are press-formed from sheet aluminum. In some embodiments, the panels 110, 120 may
be formed by a stamping process. In some embodiments, the panels 110, 120 may be formed
by a material-removal process. In some embodiments, the panels 110, 120 may be formed by
a molding process. In some embodiments, the panels 110, 120 may be formed by an injection

process. In some embodiments, the panels 110, 120 may be formed by a 3-D printing process.
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[0036] In some embodiments, the sheet aluminum has a thickness that is from 0.1 millimeter
to 10 millimeters. In some embodiments, the sheet aluminum has a thickness that is from 1
millimeter to 10 millimeter. In some embodiments, the sheet aluminum has a thickness that is
from 2 millimeter to 10 millimeters. In some embodiments, the sheet aluminum has a thickness

that is from 5 millimeter to 10 millimeters.

[0037] In some embodiments, the sheet aluminum has a thickness that is from 0.1 millimeter
to 5 millimeters. In some embodiments, the sheet aluminum has a thickness that is from 0.1
millimeter to 2 millimeters. In some embodiments, the sheet aluminum has a thickness that is

from 0.1 millimeter to 1 millimeters.

[0038] In some embodiments, the sheet aluminum has a thickness that is from 1 millimeter to
3 millimeters. In some embodiments, the sheet aluminum has a thickness that is from 3
millimeters to 5 millimeters. In some embodiments, the sheet aluminum has a thickness that
is from 5 millimeters to 10 millimeters. In some embodiments, the sheet aluminum is 1
millimeter in thickness. In some embodiments, the sheet aluminum is 2 millimeters in

thickness.

[0039] In some embodiments, the sheet aluminum may include at least one thickening panel.
In some embodiments, the at least one thickening panel may be formed as a result of the
stamping process. In some embodiments, the sheet aluminum has a first thickness (e.g., 0.1
millimeter) in some regions and has one or more regions having a greater second thickness

(e.g., 2 millimeters) provided by the addition of the at least one thickening panel.
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[0040] In some embodiments, the first and second panels 110, 120 may be joined to one
another around the perimeters of the first and second panels 110, 120. In some embodiments,
the entire perimeters of the first and second panels 110, 120 are joined to one another, thereby
to form an enclosed structure. In some embodiments, less than the entire perimeters of the first
and second panels 110, 120 are joined to one another. In some embodiments, the first and
second panels 110, 120 are welded to one another. In some embodiments, the first and second
panels 110, 120 are welded to one another by spot welding, laser welding, or any other welding
technique. In some embodiments, the first and second panels 110, 120 may be welded at
discrete points along the respective perimeters thereof. In some embodiments, the first and
second panels 110, 120 may be continuously welded along the respective perimeters thereof.
In some embodiments the first and second panels 110, 120 are hermetically sealed. In some
embodiments, the first and second panels 110, 120 are not hermetically sealed. In some
embodiments, the first and second panels 110, 120 are adhered to one another. In some
embodiments, the first and second panels 110, 120 are connected to one another by another

process such as through the process of techniques such as welding, bolting, gluing or riveting.

[0041] Figure 3 shows an exploded perspective view of the exemplary panel 110. Figure 4
shows an exploded perspective view of the exemplary panels 110 and 120, together with an
earth deck panel 130 that is configured to be positioned at a location of the space vehicle 100
that faces toward Earth when the space vehicle 100 is in orbit. Figure 5 shows an additional

perspective view of the panels 110 and 120 and the earth deck panel 130.

[0042] Referring back to Figures 1 and 2, in some embodiments, the exterior of the space
vehicle 100 includes one or more stacking pillars 140. In some embodiments, the exterior of

the space vehicle 100 includes a mounting interface for solar array wings. In some
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embodiments, the exterior of the space vehicle 100 includes one or more antenna modules 160

(e.g., transmitting antenna modules and receiving antenna modules).

[0043] In some embodiments, the first and second panels 110, 120 may include respective
pass-throughs to allow external elements of the space vehicle 100 to be coupled (e.g.,
communicatively) to internal elements of the space vehicle 100. In some embodiments, the
pass-throughs may be holes that extend through a thickness of the respective first and second

panels 110, 120.

[0044] In some embodiments, as depicted in Figure 6, an exemplary space vehicle 100 includes
onboard equipment, such as platform equipment and payloads. In some embodiments,
exemplary onboard equipment may include an on-board computer, an optical inter satellites
link transceiver, a power condition and distribution unit, an on-board processor, an optical
terminal, one or more reaction wheels, a power processing unit, one or more gateway interface
units , a battery, or any combination thereof. The specific equipment listed above is only
exemplary, and the equipment that will be included in the exemplary space vehicle 100 will
vary among different implementations. In some embodiments, onboard equipment have their
respective casings removed and are mounted within the exemplary space vehicle by mounting
directly to one of the panels. In some embodiments, an exemplary space vehicle can therefore

be referred to as a payload-integrated space vehicle.

[0045] In some embodiments, an exemplary space vehicle includes at least one stacking pillar
140. In some embodiments, an exemplary space vehicle includes two stacking pillars 140. In
some embodiments, the one or more stacking pillars 140 includes two to four stacking pillars

140. In some embodiments, the one or more stacking pillars 140 includes three to four stacking
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pillars 140. In some embodiments, the stacking pillars are coupled to the exterior of the
exemplary space vehicle. In some embodiments, the stacking pillars are coupled to a stiffener.
In some embodiments, the stacking pillars allow stacking of multiple similar ones of the space

vehicle on a launch vehicle without a central support structure.

[0046] As shown in Figure 7, the space vehicle 100 includes a stiffener 700. In some
embodiments, the stiffener 700 may have a closed cross-section. In some embodiments, the
stiffener 700 may have an open cross-section. In some embodiments, the stiffener 700 may
have a square cross-section. In some embodiments, the stiffener 700 may have a circular cross-
section. In some embodiments, the stiffener 700 may have an elliptical cross-section, as
depicted in Figure 8C. In some embodiments, the stiffener 700 may have a T-shaped cross-
section. In some embodiments, the stiffener 700 may have an I-shaped cross-section, as
depicted in Figure 8A. In some embodiments, the stiffener 700 may have a C-shaped cross-
section, as depicted in Figure 8B. In some embodiments, the stiffener 700 may have a
rectangular cross-section, as depicted in Figure 8D. In some embodiments, a stiffener 700
extends spanwise across the interior of an exemplary space vehicle 100. Figure 7 shows a
perspective view of the exemplary space vehicle 100, with the panel 110 removed to show
interior elements of the space vehicle 100. In some embodiments, the stiffener 700 includes a
metal. In some embodiments, the metal includes aluminum. In some embodiments, the metal
comprises steel. In some embodiments, the stiffener 700 comprises carbon. In some
embodiments, the stiffener 700 includes carbon fiber. In some embodiments, the stiffener 700
comprises carbon polymer. In some embodiments, the stiffener 700 includes a carbon fiber
reinforced polymer (“CFRP”). In some embodiments, the stiffener 700 comprises

combinations of one or more of the foregoing materials.
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[0047] In some embodiments, at least one of the onboard equipment is mounted directly to the
stiffener 700. In some embodiments, the stiffener 700 connects to the panel 110 or the panel
120 proximate to the stacking pillars 140. In some embodiments, the stiffener 700 is bolted to
the panel 110 or the panel 120. In some embodiments, the stiffener 700 connects directly to
the stacking pillars 140. In some embodiments, no stiffener is included in an exemplary space
vehicle. For example, Figures 4 and 5 show panels lacking a stiffener. In some embodiments,
the stiffener 700 provides a mechanical connection between the stacking pillars 140. In some
embodiments, the stacking pillars 140 are connected directly to the stiffener 700. In some
embodiments, the stacking pillars 140 are connected to another structure of the space vehicle

100.

[0048] In some embodiments, each of the stacking pillars 140 includes a locking mechanism
operable to releasably lock the respective one of the stacking pillars 140 stacking pillars of an
adjacent space vehicle within a stack of space vehicles through the use of interface elements,
as further described below. In some embodiments, the locking mechanism comprises an

internal locking mechanism.

[0049] In some embodiments, an exemplary space vehicle includes an electrical propulsion
unit. In some embodiments, the electrical propulsion unit is an ion propulsion unit. In some
embodiments, the electrical propulsion unit is a plasma propulsion unit. In some embodiments,

the electrical propulsion unit includes fuel.

[0050] In some embodiments, the first and second panels 110, 120 of an exemplary space
vehicle may be configured as an upper panel and a lower panel. In some embodiments, the

upper panel and the lower panel are attached to one another to form an enclosed body within
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which platform hardware and payloads are accommodated. In some embodiments, the interior
of an exemplary space vehicle (e.g., an interior space as defined between two joined panels) is
pressurized. In some embodiments, the exterior of the exemplary space vehicle (e.g., the
perimeter of the first and second panels 110, 120 described above) is hermetically sealed in
order to allow the interior to be pressurized. In some embodiments the interior is pressurized
to a pressure that is in a range of from 1 bar to 2 bar. In some embodiments, the interior
pressure is from 1.2 bar to 2 bar. In some embodiments, the interior pressure is from 1.4 bar
to 2 bar. In some embodiments, the interior pressure is from 1.6 bar to 2 bar. In some

embodiments, the interior pressure is from 1.8 bar to 2 bar.

[0051] In some embodiments the interior is pressurized to a pressure that is in a range of from
1 bar to 1.8 bar. In some embodiments, the interior pressure is from 1 bar to 1.6 bar. In some
embodiments, the interior pressure is from 1 bar to 1.4 bar. In some embodiments, the interior

pressure is from 1 bar to 1.2 bar.

[0052] In some embodiments, the interior pressure is from 1.2 bar to 1.8 bar. In some
embodiments, the interior pressure is from 1.4 bar to 1.6 bar. In some embodiments, the interior
pressure is from 1.6 bar to 1.8 bar. In some embodiments, the interior pressure is from 1.2 bar

to 1.4 bar.

[0053] In some embodiments, the interior is pressurized with a gas. In some embodiments, the
gas is a convection gas. In some embodiments, the convection gas facilitates convection of

heat within the space vehicle. In some embodiments, the gas is nitrogen.
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[0054] In some embodiments, the exemplary space vehicle 100 that is shaped as shown in
Figures 1 and 2, and which has stacking pillars 140 positioned as shown in Figures 1 and 2, is
suitable for stacking, for example, either four of the space vehicles 100 or six of the space
vehicles 100 in a single layer on a launch vehicle. As discussed in detail below, in some
embodiments, the exemplary space vehicle 100 is appropriately sized and shaped to allow
placement of four of the exemplary space vehicles 100 in a single layer of a launch stack that
fits within a circle 4.5 meters in diameter, such as within the fairing of a rocket or other launch
vehicle which has a diameter of 5 meters. In some embodiments, such sizing and placement
are suitable for use on a launch vehicle that is 5 meters in diameter. Also as discussed in further
detail below, in some embodiments, the exemplary space vehicle 100 is also appropriately sized
and shaped to allow placement of six of the exemplary space vehicles 100 in a single layer of
a launch stack that fits within a circle 6.35 meters in diameter. In some embodiments, such
sizing and placement are suitable for use on a launch vehicle or rocket having a fairing that is
which has a diameter of 7 meters in diameter. Figure 9 shows sizing of an exemplary space
vehicle 100. The sizing shown in Figure 9 is only exemplary and that a space vehicle
manufactured in accordance with the exemplary embodiments disclosed herein may also have

any other dimensions.

[0055] In some embodiments, an exemplary space vehicle is made by a process including
providing a quantity of sheet aluminum; forming at least a first panel and a second panel from
the sheet aluminum by press-forming; providing at least one onboard equipment component,
wherein the at least one onboard equipment component has no outer casing; fixing the at least
one onboard equipment component to the first panel; and sealing the first panel to the second

panel to form the space vehicle.
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[0056] In some embodiments, a process for making an exemplary space vehicle 100 includes
providing aluminum sheets; press-forming the aluminum sheets to produce a first stamped
panel and a second stamped panel; providing a stiffener; fixing the stiffener to the first stamped
panel such that the stiffener extends across a width of the first panel, wherein a first end of the
stiffener is attached to the first panel at a first fixation location, and wherein a second end of
the stiffener is attached to the second panel at a second fixation location; fixing a plurality of
onboard equipment elements to the first stamped panel, wherein at least one of the plurality of
onboard equipment elements has a casing removed therefrom, and wherein at least one of the

plurality of onboard equipment elements is further fixed to the stiffener.

[0057] By providing a space vehicle structure made of stamped material, the exemplary
embodiments provide space vehicles that can be designed and manufactured at a lower overall
cost than space vehicles that incorporate honeycomb panels. Additionally, the shape of the
primary structure of the exemplary space vehicles can be optimally designed to cater to the
functional needs at a given location within the vehicle. Further, a stamped structure provides
improved design predictability using computer-assisted engineering (“CAE”) tools, thereby

enabling overengineering to be avoided and saving weight in the exemplary space vehicle.

[0058] While a number of embodiments of the present invention have been described, it is
understood that these embodiments are illustrative only, and not restrictive. For example, all
dimensions discussed herein are provided as examples only, and are intended to be illustrative

and not restrictive.



WO 2023/161719 PCT/1IB2023/000105
17

Claims
What is claimed is:
1. A method comprising:
providing a quantity of sheet metal,
wherein the sheet metal comprises aluminum,;
press-forming a first panel from the sheet metal to form a first stamped panel;
press-forming a second panel from the sheet metal to form a second stamped panel;
providing at least one stiffener;
fixing the at least one stiffener to the first stamped panel such that the stiffener
extends across a width of the first panel,
wherein a first end of the stiffener is attached to the first stamped panel at a
first fixation location, and
wherein a second end of the stiffener is attached to the first stamped panel at a
second fixation location;
providing at least one onboard equipment component;
fixing the at least one onboard equipment component to the first stamped panel,
wherein the at least one onboard equipment component does not comprise an
outer casing,
wherein at least one of the at least one onboard equipment component is fixed
to the stiffener; and

sealing the first panel to the second panel to form a space vehicle.

2. The method of claim 1, further comprising:

providing at least one stacking pillar;
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coupling the at least one stacking pillar to the space vehicle,
wherein the at least one stacking pillar is configured to allow stacking of the

space vehicle with at least one other space vehicle.

3. The method of claim 1, wherein fixing the at least one stiffener to the first stamped panel

comprises bolting the at least one stiffener to the first stamped panel.

4. The method of claim 1, further comprising forming a layer of satellites by placing four of

the space vehicles in a single layer within a circle having a diameter of 4.5 meters.

5. The method of claim 1, wherein the stiffener comprises one of a circular cross-section, a T-
shaped cross-section, an elliptical cross-section, an I-shaped cross-section, a C-shaped cross-

section or a rectangular cross-section.

6. The method of claim 1, further comprising:
forming at least one pass-through through at least one of the first stamped panel or the
second stamped panel,
wherein the at least one pass-through is configured to allow communitive
coupling of at least one external component of the space vehicle to at least

one internal component of the space vehicle.

7. The method of claim 1, wherein each of the first stamped panel and the second stamped

panel comprises a thickness of 0.1 mm to 10 mm.
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8. The method of claim 1, wherein sealing the first panel to the second panel comprises
welding at least a portion of a perimeter of the first stamped panel to a least a portion of a

perimeter of the second stamped panel.

9. The method of claim 1, wherein sealing the first panel to the second panel comprises
welding an entire perimeter of the first stamped panel to an entire perimeter of the second

stamped panel.

10. The method of claim 1, wherein the space vehicle does not comprise an aluminum

honeycomb core.

11. The method of claim 1, wherein the sheet metal comprises an aluminum alloy.

12. The method of claim 1, wherein the stiffener comprises an aluminum, a carbon fiber, or a

carbon fiber reinforced polymer.

13. The method of claim 1, wherein the at least one onboard equipment comprises at least one
of an on-board computer, an optical inter satellites link transceiver, a power condition and
distribution unit, an on-board processor, an optical terminal, one or more reaction wheels, a
power processing unit, one or more gateway interface low and high power amplifiers, or a

battery.
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