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SUMMARY

The Space Fabrication Demonstration System (SFDS) program successfully com-
pleted its third and final incremental critical design review (ICDR) during this

fourth quarter year reporting period. This ICDR held on December 1L, 1977
included:

o Cross brace magazine/dispenser subsystem
o Rolling mill supply reel, guide and drive

At the conclusion of the ICDR we received concurrance from NASA-MSFC to
proceed with the fabrication of the above subsystem and subsystem components.

During the next monthly reporting period, we anticipate completion of the
mechanical/structural assembly of the beam builder. This completion program
milestone originally scheduled for the end of February, 1978 has been delayed
about ten working days primarily due to lost time resulting from *he extreme
weather conditions prevailing throughout the rortheastern portion of %he United
States. With the control subystem debugging already initiated and installatior.
cf all electrical ard electronic subsystems following completion of the mechani-
cal/structural assembly being expedited, we believe that the remaining subsystem
debugging and preparation for first production cf teams by the beam builder will
tring us back on schedule.
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No major problems are anticipated at this time

The weekly telcon review continues to provide an excellent information
base for problem resolution as they occur. These and the periodic meetings
with NASA-MSFC program personnel have zisisted in keeping the program progressing
smoothly.

DISCUSSION
WBS 1.1 PROGRAM MANAGEMENT

Continued detailed review of “zsks committed versus task campletion has
kept the SFDS program essentia ., on scheduwle, Our progress 1s shown in per-
cent completion, where applicac.e, in Figure 1 SFDS Magter Program Schedule.
Deviations from the schedule and changes made to it are discussed under the

appropriate work breakdown structure (WBS) subparagraph below.
WBS 1.2 DESIGN AND DEVELOPMENT
1.2.1 Structural Member Development

No further analysis effort is being conducted in this area at this time.
The test of the structural test truss has now been rescheduled for the week of
April 3, 1978. The roll formed cap member and cross brace material has been
received, will be cut to length and assembly initiated during the next reporting
period. The completed test plan is being reviewed at the present time.

1.2.2 Fabrication Facility Design

Detail design of all major subsystem components are being finalized. De-
tailed discussion of this line item is included in enclosure (1).

To facilitate a simplification of the weld mechanism the numkter of spot
welds per structural joint were reduced from eight to six. Enclosure (2,
documents the tests conducted to confirm the acceptability of this change.” A
side benefit of this change is the doubling of the length of truss which can
be produced within known electrode life limits.

WBS 1.3 FABRICATICN and ASSEMBLY

1.3.1 Detailed Parts

The difficulties associated with the roll forming tooling reported in
references (a) and (b) have been resolved. The first rolling mill has been

accepted and delivered to Grumman, It is anticipated that the remaining two
will oe accepted and delivered shortly.
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Detailed parts fabrication at Grumman and various vendors continues. No
problems are anticipated which will impede the on-time delivery of cowmponents
needed to complete the various beam builder subsystems.

Fabrication of detailed parts at Grumman is discussed in enclosure (1).
1.3.2 Assembly

Assembly of the beam builder continues at a steady pace. It is described
in enclosure (1). No difficulties in campleting the mechanical/structural
assembly as currently scheduled are anticipated at this time.

WBS 1.4 TEST

As noted above, the first of the rolling mills has passed acceptance tests
and is now at Grumman. The completion of acceptance testing of the remaining
two rolling mills is expected to take place shortly.

The roll form tooling for forming cross brace material has also passed
acceptance test and has been delivered to Grumman.

No development tests in connection with the beam bullder were conducted
during this quarterly reporting period.

WBS 1.5 FLIGHT DEMONSTRATLON PLAN

Preparation for implementing the review of the preliminary flight demonstra-
tion plan, incorporating NASA-MSFC comments to the preliminary plan and detailing
the analytical. design, modification and test requirements to produce a final
f£light demonstration plan with a definitive schedule and cost has been initiated.
Effort associated with the plan will bte fully implemented during the next re-
porting period.

CONCLUSION

Problem resclution and subsystem work arounds during this fourth contract
quarter have kept the SFDS program moving along satisfactorily.
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RECOMMENDATION

Continued close management surveillance of all SFDS program elements and
liaison by NASA-MSFC and Grumman program management personnel.

Should you have any questions or comments with regard to the above, the
enclosures or the program in general, please contact us,

Very truly yours,

GRUMMAN AERUSPACE CORPORATION

Pl KRl

Walter K. Muench
SFDS Program Manager

¢c: Distridbution: NASA-MSFC
Grumman
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ENCLOSURE (1)

FABRICATION FACILITY DESIGN AND CONSTRUCTION



ENCLOSURE 1

WBS 1.2.2 FABRICATION FACILITY DESIGN

The third end final Interim Critical Design Review (ICDR) was held on 12/14/77
st MSFC Huntsville, Alabama and covered the brace storage magazine and dispensing
system, and the Yoder rcller supply spool and guide system,

Roll Forming

The final drawings for the feed roll and self-threading mechanisms (Figure 1),
containing wipers for strip cleanliness and mounting brackets for the TRAV-A-DIAL
digital-readout measuring system have been completed. The details have been loaded
into the shop, material has been ordered, and purchase orders written.

Welding and Clamp Mechanism

The cable length and busa bar configuration design for the vertical and
diagonal weld block assemblies is in process. The final assembly of the weld
block assemblies (Figure 2) was a pre-requisite to starting this task, in order
to facilitate design and fabrication of the detail parts.

With the cumpletion of these tasks, all of ‘he major component sub-system
design efforts have been completed on the S.F.D.S.

All of the finished drawings are in the final stages of completion and the
final assembly drawing (ROM4LT7-2200) has be_ n started. All of the detail and sub-
assembly drawings related to the fabrication of the S.F.D.S., along with their
current change status, are listed in Table I.

1.3.1 DETAIL PARTS FABRICATION
Roll Forming

All detail parts for the S.F.D.S. support structure have been fabricated,
primed, and peinted and are in the final stages of subassembly. This includes
the three bulkheads, the three box beams (Figure 3), the internal truss support
structure (Figure 4), the diagonal support bracket, the base frame and all mount-
ing brackets. The raw material spool detail parts have veen fa-ricated, primed,

-
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Figure 4 _.nternal Truss Support



and painted. The feed spool and self-threading mechanism details have been shop
loaded and fabrication has started. The Yoder drive detail parts have been com-
pleted, primed, and painted. The Yoder rolling mill No. 3 was received from the
vendor and was installed on the box beam support structure (Figure S and 6).

Welding and Clamp Mechaniam

Al)l detail parts for the vertical and diagonal weld block mechanisms have
been fabricated, primed, painted and are in the final assembly stage. The trans-
formers have been received at GAC and are ready for installation. The trans-
former mounting brackets have heen fabricated and are ready for installation.

The welding control unit has been received from the vendor and has been installed
in front of bulkhead No. 1 (Figure 7).

Brace Magazine and Dispensing System

All details for the vertical and diagonal brace magazine and dispensing
system are in the process of being fabricated. The final drawing (ROM4L7-2100)
for both the vertical and diagonal magazines is shown in Figure 8. The unit uses
mated pairs of helixes (Figure 9) which rotate and translate the braces to the
carriage assembly (Figure 10), which in turn transfers the brace member down to
the cap interface. The entire magazine unit is designed as a module which can
readilly be removed from the machine. A series of hinge pcints (Figure 11) on
2ach of the magazines will be used to provide easy re-loading directly on the
machine, All of the magazine mounting brackets have been fabricated, primed,
painted and are ready for installation.

Truss Cut-off Mechanism

All detail parts for the truss cut-off mechanism are in various stages of
completion and partial assembly has been started. Figure 12 shows the Upper
Movable Die Sub-Assembly which actuates thru the ugse of a tall screw. The middle
die sub-assembly (Figure 13) is near completion. The lower die sub-assembly
(Figure 1L) actuates thru the use of a ball screw.

Controls

211 of the computer integrated wiring (Figure 15) has been completed and is

in the process of bteing dJe-tugged.
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All detail parts required for the SFDS have been loaded into the shop and
(7 are in various stages of completion. A chart depicting the fabrication and sub-
assenbly status of all the major S.F.D.S component parts is provided in Table II.

1.3.2 ASSEMBLY

The assembly of the S.F.D.S. is well underwvay with most of the large struc-
tural components located on the structure.

Roll Forming

All three bulkheads have been optically aligned and bdolted to the previously
leveled and cinched down base frame. See Figure 16. All three box beams have
been aligned and bolted in place to the bulkheads (Figure 17).

The internal truss support structure was aligned and bolted in place. The
first and second Yoder mill base plates were received from the vendor and opti-
cally aligned to the box beam structure (Figure 5). All mounting and locating
pin holes were drilled and reamed and temporary hardware was installed. These
assemblies were then located on their installation tool brackets (ROMuL7-2083)
between bulkheads No. 1 & No. 2 (Figure 18). The alignment pin was inserted in

( the bushing, picking up the milled slot in the base plate. The assemblies ware
clamped in place and the mounting brackets installed. The alignment brackets
were removed and the mill base plates dis-assembled (Figure 19) and shipped back
to the vendor for final assembly of mill, No. 1 and No. 2. Mill No. 3 was re-
ceived from the vendor and optically aligned to the box beam structure as described
above and bolted in place.

The raw material spool sub-assemblies, the Yoder drive sub-assemblies and
their mounting brackets have been agsembled and are ready for final installation.

Welding and Clamp Mechanism

All of the vertical and diagonil weld block sub-assemblies have been completed
and are ready for final installatiorn and alignment.

Controls

The welding control unit has been installed in front of bulkhead No. 1 and
power feed lines are being installed,

1-18
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Centrol System Hardware

o CPU control rack fabrication and checkout is complete (Figure 15)

o Control relay box wiring is 70% complete and is shown in (Figure 20).
Control System Software

o Cooling, assembly, and preliminary checkout of Rolling Mill software and
systen executive routines is complete.

o Coding and assembly of fastening cycle software is complete with checkout
underway .

o Coding of shear cycle parts program is complete. Coding of the vertical
and combined vertical diagonal cycle parts progam is underway.

o Conceptual design of a utility routine to aid in error recovery is under-
way. This routine will allow the system operator to control selected
motors and solenoids using terminal requests.
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DESCRIPTION

General Configuration
Vertical & Diagonal Cannisters
Yoder Roller Base Plate

Yodsr Roller Sub-assembly
Yoder Rollsr Sub-assembly
Bulkh'd. 1,2,3 Flame cut texp.
Bulkh'd No.l weldment ass'y.
Slct Detector bracket

Bulkh'd, No.2 weldment ass'y.
Bulkh'd. No.3 weldment ass'y.
Int. Struct. m‘o brackets
Int. Weld Block sumrt‘

Int., Weld Block Supports
Struct. Sub-ass'y. & aligmment
Struct. Sub-ass'y. & alignment
Yoder Roller-box beam sub-ass'y.
Box beam to bulkh'd No.l, No.2, No.3 mtg. brkti
Pox beam to bulkh'd No.l, No.2, No.3 mtg. brkt:
Box beam to bulkh'd No.l, No.2, No.3 mtg. brkti
Int, Weld Block support

Int, Weld HElock Support

Int. Structure Weldment

Int. Structure Weldment

Int. Structure Weldment

Int. Structure Weldmant

Bage frame weldment

Bulkh'i. to base mtg. bracket
Cut-off mechanism ass'y.

Box Beam Weldment

Box Beam Weldment

Yoder Mill Installation Bracket
Raw Mat ‘1 Spool Ass'y.

Raw Mat'l Spool Details
Scissor Mechanism Details
Scissor Mechanism Details
Scissor Mechanism [ .tails
Scissor Machanism Details

Weld Block Ass'y

Weld Block Ass'y

Scissor Details

Scissor Details

Weld Block Details

Scissor Details

Weld Block Ass'y

Weld Block Ass'y

Weld Block Ass'y

Cennister Brkt Details
Cannister Helix Detail
Cannister Dummy Brace
Cannister Bracker Details
Cannister Strap & Pivot Pets
Cannister Hinge Mtg. Brkt.
Cannister mtg. oracket
Cannister sube-assembly
Carriage ass'y.

Carriage details

Carriage details

1.25
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DESCRIPTION

Carriage details

Carriage details

Clamp ass'y-Aft diag. brace
Clamp ass'y-Aft diag. brace

Clanp ass'y-Fwd diag brace

Clamp ass'y-Fwd diag brace
Cut=off Mech. Upper Sub-assy
Cut-off Mech. Middle Sub-assy
Cut-off Mech. Lower Sub-assy
Yoder Drive Sub-assy

Drawing tree

Int. Support brkt-weld block

Int. Support brkt-weld block
Installation Template
Installation Template

Geametry sheet

Int. Weld block Installation Temp.
Cut-off Mech-upper details
Cut-off Mech-upper details
Cut-off Mech-mjiddle details
Cut=off Mech-lower details
Cut-off Mech-lower details
Cannister drive details

Cannister drive details

Cannister drive assembly
Cannister end cap ass'ys.
Cannister end cap ass'ys.
Cannister latch details mtg. brkt.
Cannister strap at latch end
Cannister mtg brkt det

Diagonal support structure

Feed spool details

Feed spool details

Feed spool details

Feed spool assembly

Transformer mtg plates

Yoder drive bushing

Mat'l. hoist

Assembly diagrsam

System cabling

Interface rackx utilization
Control panel configuration
Zontrol system functional diagranm
Lamp drivers & switch duffers
Processor rack leyout

Material position registers

Voltage controlled Oscillator % Linear Ramp Gen
ifo buffer & control

Isolators & line drivers

Slot sense detectors

Limit switch wiring

Motor control relay junct. box ass'y.

Mcter control relay junct. box Zetails

Typical motor, solenoid control circuits

115VAC power supply control

Motor power supplies

Final ass'y. -
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Table II Status of Detail Parts and Sub-asa'ys.

SFDS COMPONENTS

DESIGN

DRAWING

SHOP
LOAD

DET.
WELD

DET.
MACH.

PAINT

INST.

STRUCTURE

BOX BEAM WELDMENTS
BASE FRAME WELDMENT
BULKHD WELDMENTS
INTERNAL STRUCTURE
DIAGONAL SUPPORT STR
MOUNTING BRACKETS

WELD BLOCK ASSEMELYS

VERTICAL WELD BLOCK
VERTICAL SCISSORS
DIAG. WELD BLOCK
DIAG. SCISSORS
INTERNAL WELD BLOCK

MAGAZINE DISPENSER

VERTICAL WELDMENT
DIAGONAL WELDMENT
DRIVE ASSEMBLIES
END CAP ASSEMBLIES
STORAGE DETAILS
MOUNTING BRACKETS

MAGAZINE CARRIAGES

VERTICAL WELDMENTS
DIAGONAL WELDMENTS
DRIVE ASSEMBLIES
MOUNTING BRACKETS

MISCELLANECUS ITEMS

YODER MILL No. 1
YODER MILL No. 2
YODER MILL No. 3
YODER DRIVE ASS'YS
RAW MAT"L SPOOL ASS'YS
FEED SPOOL ASS'YS
CUT-OFF MECH. ASS'YS
WELDING CONTROL UNIT
TRANSFORMERS & BRKTS
BUSS BARS
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ENCLOSURE (2)

SFDS-REDUCED QUANTITY ATTACHMENT SPOTWELDS



; MEMORANDUM oeck (7) soxes
AS APPROPRIATE
. Q

. INEOONLY.......... a

( rerLy neauesten. .. (3
ROM: Lot DATE

W. Marx, Advanced MAP Develo t, AQ4-12 7362 27 January 1978

NAME SROUP NS . & NAME PLANT NO . COMPANY [+ 3
TO: / W. Muench Prog. Mgt. Space AQ9-25 2097 NO. MP-AMPD-M0-78-15
sussget:  SFOS: ED QUANTITY ATTA SPOTWELDS

Introduction

The initial SFDS truss design utilized 8 spotwelds per brace
attachment as showmm in Figure 1. A reduction from eight to six
spotwelds yfelds the following advantages: 25-percent reduction in
power requirements, 100-percent increase in electrode 1ife, and
reduced time weld cycle. To verify the integrity of the reduced
quantity weld configuration, two altermite >ttachments were
selected (Figures 2 and 3) and tested ayainst the 8-weld baseline.

Procedure and Results

Three components (Figures 1 through 3) were fabricated from
.016-inch thick, 2024-T3 clad material and tested per the general
arrangement shown in Figure 4. Each component was compression
loaded 15 times up to 300-pounds (1imit load) then to ultimate
failure. Ultimate failure results were as follows:

Configuration No. Type Ultimate Load, Ibs.
#1 8-spot (baseline) 768
#2 6-spot, 1.375-in. spacing 778
#3 6-spot, 1.25-in. spacing 776

Metallographic examination of the configuration #2 diagonal brace
attachment welds (MP-AMPD-M0-77-133) indicated that buckling failure
did rot have a detrimental effect on the integrity of the spotweld.

Conclusions

Based upon both the successful static compression tests and
metallographic examination, the SFDS should use Configuration #2 for
truss fabrication and realize the previously stated advantages.
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