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— The metals melting tasks associated with each of the three specimen
discs must be continuous and uninterrupted, 'however, it is not mandatory
that all three discs be processed in a continuous series. '

!!Three vacuum cycles of the M!512 facility work chamber are required
for the experiment (one cycle for each specimen disc).

— A cooldown period (to touch temperature) of 2. 5 hr mm. is required
for each specimen disc after processing.

— Crew comments, concerning Experiment M!551 operations are required.
The comments will be voice recorded and pertinent observations will be
entered in the appropriate secbon of the Multiple Docking Adapter (MDA)
Data File.

'

1 
О

!!The M!512 facility work chamber must be evacuated to a pressure no
greater than 10'4 torr for processing of each specimen disc. The experi
ment requires the use of the M!512 facility Electron Beam Gun (EBG),
and the gun requires a vacuum to prevent oxidation and possible prematur
burnout of the filament.

Must Note
!!N/ A

Wants
!!It is desired to photograph the metals melting operations using the 16mm

Data Acquisition Camera (DAC) set at 24 frames/вес and one 400!ft
cassette of SO! 168 color film (the cassette is shared with Experiment
M!553, Sphere Forming).

!!The experiment should be performed and observed by one crewman.
— The experiment should be performed in FO numerical sequence.

Don't Wants
— All vehicle accelerations of any significant magnitude should be avoided

during the performance of the experiment.

2. i

inctional item 3. 1.4.
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in diameter, the molten metal at the center of the track will be superheated. Ther
will be a steep temperature gradient from the center to the edge of the molten met!
pool. The points on the specimen disc under the electron beam will travel through
beam at a rate of approximately 36. 8 in. /mm and the resultant radial acceleration
of the molten metal will be about 3. 8 x 10"< g. As the specimen rotates, the melt
behind the beam will solidify very rapidly because the rest of the specimen will sei
as a very effective heat sink. The melt is expected to be stirred vigorously in the
beam by gas evolution and beam impingement forces, but outside the impingement
area the melt should be quiescent. Motion pictures will be taken of the melting
process, and the specimens, film, and written crew comments concerning the expt
ment will be returned to earth for analysis. Recorded crew observations about the
experiment will also be valuable for postflight data analysis.

References 5, and 6.

1
The only items of hardware peculiar to Experiment M!551 are the three metals
melting discs'

1 • M551 WELD SPECIMEN 1 (stainless steel)

• M551 WELD SPECIMEN 2 (aluminum)

• M551 WELD SPECIMEN 3 (tantalum).

In addition to the M!551 hardware listed above, performance of the experiment
requires the following M!512 facility and Skylab Operational Support hardware:

• M!512 Facility
—Work Chamber
— Control Panel
—Four!in. vent line and valves (supplied by MDA)
—CHAMBER REPRESS Valve
— EBG
!!Battery
— M551 ELECTRON BEAM WELD MOTOR
— M551 HATCH VIEW PORT MIRROR
—MS 51 С AM ERA MIRROR
— M551 DEFLECTION MIRROR
— M479 WATER SPRAY CONNECTION COVER
—MS 12 FLOOD LIGHT SHIELD
—Work Chamber Vent Filter No. 1
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Hspecimen Z is rr.ade of aluminum alloy 2219 T87 (Al + 6. 3
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o.оn(DОШ•3оsЙVлио<n1 allowed to impinge on the M551 WELD SPECIMEN 2 for 1

(VJ

§sоЙ85Wm̂tn2Vs8No failure modes are considered probable or significant f
because of its structure and simplicity.

References 8 and 9.
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position8В.Failure of the MAIN BATTERY circuit breaker CBl in the о
the following

aО

jjg•о§inIf)5• Support
— A loss of all electrical functions for Experiment

resulting in a total loss of the experiment.

?a0aШrt

* Q

Indication of failure of MAIN BATTERY circuit breaker CBl
observation of the following*

• Failed closed
!!No indication.

IsиhОя1Q
.

Ьs• Failed open
— Circuit breaker cannot be pushed, in until the wh

be seen. Nominal reset force required IB 15 Ib
!!No electrical functions for Experiment M!551.

References 10 and 11.
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The POWER CONTROL ВАТТ circuit breaker CB2 is a pus»
to supply current from MAIN BATTERY circuit breaker CB
POWER switch S3 and the FLOOD LT switch S19. POWER
breaker CB2 is a 5 A capacity breaker.
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Failure of POWER CONTROL ВАТТ circuit breaker CB2 in
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CB2 to trip.
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Failure of the POWER CONTROL ВАТТ circuit breaker CB
would affect the following:
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эи82g|Пin15• Support
!!A loss of all electrical functions for Experimen

resulting in a total loss of the experiment.
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Failed closed
--No indication.

•

gОsFailed open
— Circuit breaker cannot be pushed in until the white trip indicat

be seen. Nominal reset force required is 10 Ib.
— No electrical functions for Experiment M!551.
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rrent from MAIN BATTERY circuit breaker CBl to the FIL/BEA
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Z. Battery current from CBl to CB3 passes through two 249 n,
in parallel that reduce battery voltage to the EBG filament for fi]

POWER FIL ВАТТ circuit breaker CB3 is a 7. 5 A capacity brc
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Support
!!Power could not be supplied to the EBG filament current regul

Neither low!voltage warmup of the filament nor high!voltage E
operation could be accomplished, thus causing termination of ]
ment M!551.
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— EBG filament does not glow when CB3 as well as all other necessary
switches and circuit breakers required to apply low voltage are in the
proper configuration.

ces 10 and 11.в«Iи0Vа

TRUMENTATION CSTR X3 switch SI is a single pole, double throw, three!
switch CSTR X3, OFF, and WORK CHMBR. The switch receives power

: Power Supply Module through the work chamber and EBG canister pressur
:ers, and is used to activate the INSTRUMENTATION PRESS gage MS to
work chamber or1 canister pressure.
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of the INSTRUMENTATION CSTR'X3 switch SI in the CSTR X3 position
Dt affect performance of Experiment M!551, since work chamber vacuum
uld be displayed on FIL CHMBR PRESS gage M3. Some uncertainty would
once ruing work chamber pressure status when the pressure was above 10~*
i limit of FIL CHMBR PRESS gage M3).
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of the INSTRUMENTATION CSTR X3 switch SI in the OFF or WORK CHMB
would impact the following interface*
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• Support
— The EBG canister preesure is required to be at least 24 psia (correspo:

to a reading of 8 psia on INSTRUMENTATION PRESS gage M5) before t
EBG can be operated, since a low canister pressure can allow arcing o:
EBG components. If INSTRUMENTATION CSTR X3 switch SI failed in
the OFF or WORK CHMBR position, EBG canister pressure status coul
be determined, possibly causing termination of Experiment M!551.

эп of failure of the INSTRUMENTATION CSTR X3 switch SI is by aetronaut
tion of the following!
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20H• Failed in CSTR X3
!!When power ie supplied to the Power Supply Module, the INSTRUMENT

PRESS gage M5 reading is approximately 8 psia; even with the work
chamber evacuated.
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Failed in OFF
!!When power is supplied to the Power Supply Module, INSTRUMENTAL

PRESS gage fails to display work chamber or EBG canister pressure,
but INSTRUMENTATION TEMP gage M4 operates normally.

•

шв X
•3 *3

Failed in WORK CHMBR
!!When power is supplied to the Power Supply Module, with INSTRUMEN!

TATION CSTR X3 switch SI in CSTR X3 and the work chamber vented
to the MDA, the reading on INSTRUMENTATION PRESS gage MS is
approximately 5 psia. With the work chamber vented to space, the rea
on gage MS 19 0 psia. (The reading m both cases should be approximat
8 on gage MS. This corresponds to EBG canister pressure of 24 psia).

•

2 *

*UMENTATION POWER switch SZ is a double pole, double throw, three!
witch! ВАТТ, OFF, and AM BUS 1. Experiment M!551 does not use the
position of the switch. When switch S2 IB placed in the ВАТТ position,
and 3 are closed to allow power to reach the Power Supply Module for

of the DAC, INSTRUMENTATION PRESS gage M5, and INSTRUMENTAT
;e M4, contacts 5 and 6 are closed to provide a power ground for the Powe
dule. Regulated battery power is supplied to the INSTRUMENTATION
witch SZ from the 28 ±2 Vdc regulator. The construction of the switch is
either pole may fail open or closed in any position while allowing the othei
iction normally.
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either pole of the INSTRUMENTATION POWER switch S2 m the ВАТТ
ould have no effect on Experiment M!551.
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either pole of switch S2 in the OFF position would affect the followingо S
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Support
—Same as INSTRUMENTATION CSTR X3 switch SI failed m OFF or

WORK CHMBR positions. Refer to functional item 3. 5. 2. 14. 4.
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Oper ability
!!If it were determined to continue the experiment without the status of th

EBG canister pressure, the DAC would have to be powered through anol
source, since power could not be supplied to the DAC through the contri
panel of the M!512 facility.
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Communications and Data
!!Work chamber pressure and temperature status would be lost to the

crewman.

*

Г the INSTRUMENTATION POWER switch SZ in the AM BUS 1 position
le) should not occur during Experiment M!551 since the experiment does
is position. However, if the failure occurred prior to performance of the
it, the following could occur:
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Oper ability
—If pole 1!2!3 failed in the AM BUS 1 position, the DAC and INSTRUMEN

TATION section of the control panel could be powered from AM BUS 1 b
closing POWER CONTROL AM BUS 1 circuit breaker CB4. If this were
done, failure of INSTRUMENTATION POWER switch S2 in the AM BUS !
position would have no effect on Experiment M!551. It is desirable, the
to ensure complete isolation of the M!512 facility battery power from th
AM bus by using either battery or bus power, but not both simultaneous]
This is to avoid the possibility of applying 20 kV to the AM Bus 1 return
should a failure occur in the EBG system. If it were determined not to
use bus power to operate the instrumentation and DAC, the effect of the
failure of switch S2 in the AM BUS 1 position would be the same as its
failure in the OFF position.

— If pole 4!5!6 failed in the AM BUS 1 position, battery power could be
grounded in the AM bus, since pole 1!2!3 would be free to make contact
in the ВАТТ position. This failure would be unde tec table, and it is
considered highly unlikely to occur.

*

of failure of the INSTRUMENTATION POWER switch S2 is by astronaut
m of the following:

Failed in ВАТТ
— (Either pole) No indication.
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Failed in OFF
— (Either pole) Neither the instrumentation nor the DAC operates when

powered from either the ВАТТ or AM BUS 1 position of the switch, but
the FIL CHMBR PRESS gage M3 is operating (not reading "AT").
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The PHOTO LT switch 54 is a single pole, single throw two!position switch' ON .
OFF The switch receives battery power normally through the Filament Chambe
Interlock microswitch SZ7 that closes when the FILAMENT CHAMBER VENT val'
is opened. Alternatively, the PHOTO LT switch 54 can receive battery power
independently of the position of the Filament Chamber Interlock switch 527 if the
FIL CHMBR INTLK switch 513 is placed in the OVERRIDE position. When the
PHOTO LT switch 54 is placed ш the ON position, the bare filament photo light
illuminates for photography of Experiment M!551 metals melting operations.
Switch 54 is a lever!lock type with a spring!loaded lever that is locked when in tl
ON or OFF position. To move the switch from one position to the other, it is
necessary to pull out on the switch lever.

Failure of the PHOTO LT switch 54 in the ON position would have no effect on
Experiment M!551. The light can be turned on and off through the Filament
Chamber Interlock microswitch 527.

Failure of the PHOTO LT switch S4 m< the OFF position will affect the following
interface*

• Communications and Data
— Loss of the bare filament photo light would reduce the light level in

the work chamber and would degrade photography. The molten meta
itself would provide a degree of illumination. (The work chamber
floodlight would not aid photography appreciably and could degrade
it further because of the arrangement of the work chamber mirror
system. The specimen disc itself is between the floodlight and the
electron beam. )

оIndication of failure of the PHOTO LT switch 54 is by astronaut observation of th
following*

•оои

• Fails ON
— Photo light does not extinguish when the PHOTO LT switch 54 is pla

in the OFF position.

• Fails OFF
!!With battery power supplied to the 28 ±2 Vdc regulator and the

FILAMENT CHAMBER VENT valve OPEN (or FIL CHMBR INTLK
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оRRIDE position), the bare filament photo light doe
n PHOTO LT switch S4 is placed in ON.
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°«с Sswitch S13 i

not ilium ina

»
 

0
 
0

 
^

0

SI 2 is a double pole, single throw, two !position
witch S12 is placed in the ON position, contacts 2
uced battery voltage to be applied to the EBG filan
parallel set of relay contacts Kl 1/3 and'Kl 4/6)
operation. Pole 1!2!3 of switch S12 receives the
the POWER FIL ВАТТ circuit breaker CB3. Pol

•egulated battery power from the 28 ±2 Vdc regulal
Interlock microswitch S27. When switch SI 2 is

tacts 5 and 6 are closed to provide regulated powei
14, the 26 Vdc regulator, the EBG focus coil curri
on coil current regulator. The construction of the
s such that either pole can fail in any position whi]
•ate normally.
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voltage would remain on the EBG filament when si
DFF. This would provide no impact on the experii
moved from the filament and reapplied again throv
I POWER switch S3 and POWER FIL ВАТТ circuit
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Operability
— (Pole 1!2!3)

SI 2 was swi
Power could
ELECTRON

•

ffect on the experiment. Power would remain
VOLT/CAM switch S14 when' switch S12 was

: would be removed when the ELECTRON BEAM
was placed in the OFF position.
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breaker CB;
!!(Pole 4!5!6)

!availabl e to
switched OF
POWER swu

Т switch S12 in the OFF position would affect the

§О•2f the FIL/BEAl
interface

°»rII3 3
u.2

da

и

s aвг could not be supplied to the EBG filament curre
r low!voltage warmup of the filament nor high!vol
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Support
— (Pole 1!2!3)

regulator.
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experiment.
!!(Pole 4!5!6) Power could not be supplied to the HI VOLT/CAM

SI 4 for application of high voltage to the EBG filament. The ex
ment would be terminated.

vation

hn of failure of the FIL/BEAM CONT switch SIZ is by astronaut obsi
lowing

33s
j

•0о8•а.

Failed ON
!!(Pole 1!2!3) EBG filament continues to glow after switch S1Z i,

•

соCMсо

in the OFF position, but READY light L4 goes out.
— (Pole 4!5!6) READY light L4 remains illuminated when switch

(014placed in the OFF position, but the EBG filament glow disappea

aaj

Failed OFF
— (Pole 1!2!3) Low voltage cannot be applied to the EBG filamen

indicated by the absence of a filament glow.

*

s s

ifь 1— (Pole 4!5!6) READY light L4 does not illuminate when HI VOL
switch 514 is placed in READY/RESET, but photo light does illi
when PHOTO LT switch S4 is switched ON.
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CHMBR INTLK switch S13 is a single pole, single throw two!posit:
, and OVERRIDE. Power is provided to switch S13 from the 2 8 + 2
ch is left m the NORMAL position until an apparent !failure of the F
Interlock microawitch S27 has occurred. If switch S27 fails open,

cation of high voltage to the EBG filament, the FIL CHMBR INTLK
>e placed in the OVERRIDE position, thus bypassing switch S27.
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з HI VOLT/CAM switch S14 is a double pole, double throw switch: ON, READY/
SET, and a neutral (center) unlabeled position. Power is supplied to switch 514
ough pole 4!5!6 of the FIL/BEAM CONT switch S12. When switch S14 is placed
:he READY/RESET position, switch contacts 4 and 5 are closed to arm the EBG
h voltage control circuits by energizing relay K7. (Relay coil K7 closes contacts
4/6 to tie the high voltage control circuits to battery ground. Contacts K7 1/3
se to maintain relay K7 in an energized state when the Ш VOLT/CAM switch S14
returned to the neutral position.) The READY light L4 illuminates when switch
: is placed in READY/RESET to indicate that the high voltage circuits are ready
apphcation of high voltage to the EBG filament. The READY/RESET position is

о used to turn off the electron beam by removing power from relay КЗ. When
.tch S14 is placed in the ON position, switch contacts 2 and 3 close to energize
ay K8 and relay КЗ. (Relay K8 starts the DAC and extinguishes the READY light
, relay КЗ allows direct battery voltage to be applied to the EBG 2!kW inverter
activation of the electron beam.) The HI VOLT /CAM switch S14 is a lever!lock

e of switch: 'the switch lever is spring!loaded and locked in the neutral position,
1 the lever must be pulled out to move it to the ON or READY/RESET position,
.tch linkage prevents making both momentary contacts (ON and READY /RESET)
lultaneously.l

ей
3.а*йЗ=5а383зЗШ

8

lure of the HI VOLT/CAM switch 514 in the READY /RESET position would causeлhлa

following effect!

• Support
— High voltage could not be applied to the EBG, causing experiment

termination.

1

1i
lure of the HI VOLT/CAM switch S14 in the neutral position would cause the follt
set: , i
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• Support
—Same as failed in READY/RESET.

lure of switch S14 in the ON position would impact the following interface:л(чла

н

• Communications and Data
!!Power could be removed from the Ш VOLT/CAM switch S14 by placing

either the ELECTRON BEAM POWER switch S3 or the FIL/BEAM CON
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switch S12 m the OFF Posibon. This would deactivate relay K7, and
there would be no way to reenergize it. Relay K7 must be energized
before the EBG can be operated again, therefore, Experiment M!551
would, have to be terminated. Depending on the number of specimen
discs processed when this failure occurred, data from none, one, or
two discs would be lost.

of failure of the HI VOLT/CAM switch S14 is by astronaut observation of
ing

Indication
the follow

Failed in READY /RESET
!!READ Y light L4 does not go out, electron beam does not appear, and

DAC does not operate when HI VOLT/CAM switch S14 is placed in ON.

Failed in the neutral position

Ь!!READ Y light L4 does not illuminate when Ш VOLT /CAM switch S14
is placed in READY/RESET, but photo light illuminates when PHOTO L
switch S4 is placed in ON.

!!Electro n beam does not appear and DAC does not operate when HI
VOLT /CAM switch S14 is placed m ON.

Failed in ON
— Electron beam does not cut off, READY light L4 does not illuminate,

and DAC continues to operate when HI VOLT /CAM switch is placed
m READY/RESET.

s 10 and 12.Reference
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ADV switch Sib IB a three!position switch! AUTO, OFF, and MAN/RESE
supplied to the switch through the Filament Chamber Interlock microswitc
the FILAMENT CHAMBER VENT valve is open) or through the FIL CHMJ
itch S13 (in the OVERRIDE position). Experiment M!551 uses the AUTO

The EXP
Power is
S27 (when
INTLK sw

о

1 the EXP ADV switch S16 to supply 10 Vdc (through the Motor Control
to the M551 ELECTRON BEAM WELD MOTOR for rotation of the specim

position о:
Reguator)
discs.
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Communications and Data
— The specimen disc could not be rotated through the electron beam.

.

Part of the experiment data is obtained by allowing the electron beam
to impinge on a stationary spot on the disc, and this part of the data
could be obtained.'

the EXP ADV switch S16 in the AUTO position would have the following03h

Communications and Data•
иVV

!!The rotation of the disc could not be stopped to allow the electron beam
to impinge on a stationary spot on the disc. This part of the experimen
data would be lost.

!!Any discs to be processed after this failure occurred could not be held
stationary while the electron beam was being focused and adjusted (if
required). A poorly focused beam would cause loss of experiment data
if the beam were not concentrated sufficiently to melt the specimen
material.
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иа£«мОи1оiir
н J
д°

Failed OFF
— Specimen disc does not rotate when EXP ADV switch 516 is placed in

AUTO or MAN /RESET, but photo light illuminates when PHOTO L,T
switch S4 is placed in ON.

.

С

Failed in AUTO
!!Specimen disc continues to rotate when EXP ADV switch S16 is placed i

OFF.
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ament Chamber Interlock switch S27 is a microswitch that is operated by thi
ENT CHAMBER VENT valve. The purpose of the microewitch is to prevent
tion of high voltage to the electron beam filament while the EBC filament

"
5

й

k
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j !

r is separated from the work chamber by the FILAMENT CHAMBER VENT
When the valve is closed, the Filament Chamber Interlock switch S27 is
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and when the valve is opened, switch S27 is closed. Power is supplied to t
from the 28 ±2 Vdc regulator, and when the switch is closed, the power is
d to the PHOTO LT switch 54, the EXP ADV switch S16, and pole 4!5!6 of
/BEAM CONT switch S12.
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Иof the Filament Chamber Interlock switch S27 in the open position would
effect on Experiment M!551 since redundancy is provided by the FIL CHME

switch S13, which can be placed in the OVERRIDE position to bypass switch
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of switch S27 in the closed position would have no effect on the experiment,
because, to activate the electron beam the crewman would still have to per

owing operations
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• FIL/BEAM CONT switch S12 ! ON

• Ш VOLT /CAM switch S14 ! READY/RESET

• HI VOLT /CAM switch S14 ! O,N.

on of failure of the Filament Chamber Interlock switch S27 is by astronaut
ition of the following*
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• Failed open
—With the FILAMENT CHAMBER VENT valve open, the photo light does

not illuminate when PHOTO LT switch S4 is placed in ON, and/or REA

e v

light L4 does not illuminate when HI VOLT/CAM switch S14 is placed i
READY/RESET, both lights operate normally when FIL CHMBR INTL1
switch S13 is placed ш OVERRIDE.

• Failed closed
—With the FILAMENT CHAMBER VENT valve closed, the photo light

illuminates when PHOTO LT switch S4 is placed in the ON position,
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•3sand/or the READY light L4 illuminates when Ш VOLT /CAM switch
54 is placed in READY/RESET. It is not likely that these indicatione
be observed by the crewman unless he is actively trying to verify the
failure of the Filament Chamber Interlock switch S27.
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10.

Kl is energized when the ELECTRON BEAM POWER switch S3 is plac
position. The coil activates contacts Kl 1/3 and Kl 4/6, which are in
to provide a path for low voltage battery current to reach the EBG Шага
igulator when the FIL/BEAM CONT switch S12 is switched ON.
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relay Kl open would have the following effect:

•80)м3аfaл

в0ЯdдSupport
— Current could not be supplied to the EBG filament, resulting in term:

of Experiment M!551.

•

relay Kl shorted would cause the following effect:ои33faл3

1

Support
!!Same as failed open.
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Failed open
!!When low voltage is applied normally to the electron beam filament,

the filament does not glow; but the FIL CHMBR PRESS gage M3 open
normally.

•

Failed shorted•

—POWER CONTROL ВАТТ circuit breaker CB2 may open when the
ELECTRON BEAM POWER switch S3 is placed in the ON position.

— No electrical functions for Experiment M!551.

10.
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Relay coil КЗ is energized when the HI VOLT/CAM switch S14 is placed in
position. Contacts КЗ А1/А2 close to apply direct battery voltage to the E
inverter for activation of the electron beam. Contacts КЗ В1/В2 close to i
relay coil КЗ in the energized state when HI VOLT/CAM switch S14 is retu
the neutral position.

VCD

Failure of relay КЗ open would affect the following

• Support
!!Inabilit y to provide high voltage to the electron beam would cau

a

1 experiment termination.
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• Support
!!Same as failed open.
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oes not
ition.
returned

• Failed open
!!DAC starts and READY light L4 goes out, but electron beam d

appear when HI VOLT/CAM switch S14 is placed in the ON pos
READY light L4 illuminates and DAC stops when switch S14 is
to the neutral position.
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• Failed shorted
--POWER CONTROL ВАТТ circuit breaker CB2 may open when

CAM switch S14 is switched ON.
!!READ Y light L4 goes out, but DAC and electron beam do not s

when HI VOLT/CAM switch S14 is switched ON.

Reference 10.

READY/
>1 circuits
nergized

Relay coil K7 is energized when HI VOLT/CAM switch S14 is placed in the
RESET position. Contacts K7 4/6 close to tie the EBG high voltage centre
to battery ground. Contacts K7 1/3 close to maintain relay coil K7 in an e
state after Ш VOLT/CAM switch S14 is returned to the neutral position.

Failure of relay K7 open would have the following effect
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•О9о»4Ш•8the EBG caused by la
ould be terminated.

Support
— High voltage could not be applied to

for relay КЗ. Experiment M!551 w

иоаош*:' relay K7 shorted would have the folioоииа3(чля

Support
!!Same as failed open.

..aОobservation of the folof failure of relay K7 is by astronautсоиii&

2COшwhen Ш VOLT /С AM
Failed open
!!READY light L4 does not illuminate
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ition, but the photo ll
1 in the ON position,
t when Ш VOLT /CAM

is placed in the READY /RESET pos
when PHOTO LT switch S4 is place)

— Electron beam and DAC do not atari
placed in the ON position.

PJОfflg1

•eaker CB2 may open
DY /RESET.

Failed shorted
!!POWER CONTROL ВАТТ circuit br

CAM switch SI 4 is switched to REA
!!Same as failed open.
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. К8 is energized when the HI VOLT /С
Contacts K8 1/2 open to extinguish RI

tart the DAC.
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Ope r ability
— DAC could not be controlled remote

panel

и£осе: relay K8 shorted would have the folio0̂hj
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• Support
!!Inability to energize relay КЗ to apply high voltage to the EBG filame:

would cause termination of the experiment.
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н• Failed open
— DAC does not start and READY light L4 does not go out when HI VOL

CAM switch S14 is switched ON, but the electron beam does appear.

• Failed shorted
!!POWE R CONTROL ВАТТ circuit breaker CB2 may open'when Ш

VOLT /CAM switch S14 is placed in the ON position.
!!READY light goes out, but DAC and electron beam do not start when

Ш VOLT /CAM switch S14 is switched ON.

>
. о

** :й
 

ш

erence 10.

photo light is controlled through the PHOTO LT switch S4 on the M!512 facili
trol panel (see functional item 3. 5. 2. 14. 7). The light itself is located inside 1
k chamber above the electron beam port. For a description of the light and i\
bability of failure (Pf), refer to Appendix E, functional item 3.5. 3. 7.
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UDY light L4 is illuminated when Ш VOLT /CAM switch S14 is placed in the R;
iET position, and remains illuminated until switch SI 4 is placed in the ON poa
light indicates to the crewman that the circuits are ready for high voltage to

lied to the EBG filament. The lens of the light is green, and the light itself is
iposed of two 28 Vdc high reliability bulbs wired in parallel.

a a j§ | §

.

le of the bulbs were to burn out, one!half of the light illumination would be loi
the light would still be functional. There would be no effect on Experiment M

°
 3

a.2

лa

9ис
1

•о§ша•ли"SШвaaЛ11•о80аяВ
• Support

!!Relay K7 could not be energized to close contacts K7 4/6 to tie the
high voltage control circuits to ground. This means that high voltage
could not be supplied to the EBG filament, thereby causing experimei
termination.
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observation ofIndication of failure of the READY light L4 is by astronaut
following

• Failed open (one bulb burned out)
!!Reduced illumination of the light lens.

ad1§о.о>
.

id8• Failed shorted
—POWER CONTROL ВАТТ circuit breaker CB2

'RESET.| VOLT /CAM switch S14 is switched to READY) •«Iюл&

OLT /CAM swi
1i%I%о3

ои§0.ummates when_ ie placed ш the ON position, but photo light ill
LT 'switch 54 is placed in the ON position.

t ,
References 10 and 13.
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The ELECTRON BEAM Voltage Gage Ml indicates the volt
high voltage rectifier (voltage imposed on the EBG filamen
lighted, is graduated from 0 to S in increments of 1/4 (0, 1
on the meter face), and is labeled X 5KV. During normal
meter indicator reads approximately 4 (20 kV). The M!S1
face plate has a 0. 093!in. wide tab, painted green, that ex
gage Ml at the position of the 4. The tab indicates the nor
indicator during EBG operation.
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from over!vol

Failure of the ELECTRON BEAM Voltage Gage Ml to displ
reading would have no effect on the experiment. As long a
be produced, Experiment M!551 could be continued. The 1
voltage turnoff circuit to protect the EBG and the crewman
EBG.

onautюatoS

Indication of failure of the ELECTRON BEAM Voltage Gage
observation of the following: I1a£8о

 
'

Vd)• Gage voltage reading is less or more than 4, and i
normally.

References 12, 14, and 15.
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The BEAM CUR gage M2 indicates the amount of electron beam current produced
by the EBG filament The meter face is lighted, is graduated from 0 to 10 in incre
of 1/2 (0, 2, 4, 6, 8, and 10 are marked on the meter face), and is labeled X10MA.
During normal operation of the EBG for Experiment M!551, the meter indicator rei
approximately 8 (80 mA).

oiDFailure of the BEAM CUR gage M.Z to display the proper current reading would ,havi
no effect on Experiment M!551. The crew checklist contains the BEAM CONTROL
ADJ potentiometer R3Z setting required to produce the proper beam current. If
sufficient beam current can be produced to melt the specimen discs, the experimen
can be continued.

.0н

Indication of failure of the BEAM CUR gage M2 is by astronaut observation of the
following j

оJ3S
S• Gage current reading is less than 6 (7 for specimen 3), but the beam mel

metal discs satisfactorily. (This is not necessarily an indication of failu

The FIL CHMBR PRESS gage M3 displays the pressure level in the EBG filament
chamber. The gage is also used to give an indication of the M!512 facility work
chamber pressure level when the work chamber is evacuated and the FILAMENT
CHAMBER VENT valve is opened to expose the EBG filament chamber to the work
chamber The meter face is lighted and contains the following unequally spaced
major graduations! AT, 5, 3, 2, 1, 5, 1, and. 01. The meter is labeled X 10 !'
TORR. A red arc is painted on the meter face from AT to . 5 (indicates undesirabli
pressure range for operation of the EBG), and a green arc extends from . 5 to .01
(indicates the desirable pressure range). As the pressure decreases, the meter
indicator moves from AT toward .01. The FIL CHMBR PRESS gage M3 is
activated by a signal from the Vacuum Head through the Vacuum
Module .

!

Failure of the FIL CHMBR PRESS gage M3 to display the proper pressure could mi
the following!

яЭ

цо*• »

0
%

 
§

• Support
!!Verificatio n of the required pressure level in the work chamber could г

be made. Because Reference 2 requires a pressure no greater than 10
before the EBG can be fired, inability to determine work chamber pres
(torr) could cause termination of Experiment M!551.
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: МЗ is by astronaut observationication of failure of the FIL CHMBR PRESS gage
the following

Д
 "о

»

** torr(i. е. , the gage indicator n
arc) with the work chamber vent
ILAMENT CHAMBER VENT valv

• Gage displays a higher pressure than 10*
within the area circumscribed by the red
valve, the bulkhead vent valve, and the F!

•о

Module. If an M!51 2 facility
pressure leak, it may be assume
failed.

open, and power supplied to the Vacuum 1
vacuum integrity check does not reveal a
that the FIL CHMBR PRESS gage M3 has

4"iO
"

ro"<D«8»h0)
rt

either work chamber or EBG
INSTRUMENTATION CSTR X3
pply Module through either the
r and switch SI. The meter face
9 of 1 (0. 3. 6, 9, 12, and 15 are

a INSTRUMENTATION PRESS gage MS displays
lister pressure, depending on the position of the
itch SI. The gage is activated by the Power Su
rk chamber or EBG canister pressure transduce
lighted, is graduated from 0 to 15 in incrementi
rked on the meter face), and is labeled PSIA.
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the gage, when activated, shouli
:o read EBG canister pressure,
nds to actual EBG canister press

th the work chamber vented to MDA atmosphere,
id approximately 5. When the gage is activated f
indicator should point to 8 or above (8 correspo

24 psia).
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' could result in the following:ilure of the INSTRUMENTATION PRESS gage M5лh

вово" in

wrn an not to operate the EBG
sia (8 on the gage), and, because
not be verified. Experiment M!5

• Support
— Because Reference 16 instructs the ere

with a canister pressure less than 24 p
MS failed, the canister pressure could
could I be terminated.

1S1hи10i0о

• Sequence
— If the decision was made to continue th< лоSeline to allow enough time for the

,AMENT CHAMBER VENT valve,
r pressure is sufficiently low so

have to rely on a ground!generated tan
chamber to vent before opening the FIL
This is to ensure that the work с ham be

Eaminated by MDA atmosphere.that the EBG filament would not be conl
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i of failure of the INSTRUMENTATION PRESS gage M5 le by astronaut
.on of the following
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With power provided to the Power Supply Module and the work chambe
vented to the MDA, the INSTRUMENTATION PRESS gage M5 does not
approximately 5 psia when INSTRUMENTATION CSTR X3 switch SI is
m WORK CHMBR, gage M5 does not display approximately 8 psia whe:
switch SI is placed in the CSTR X3 position. To verify that the Powei
Supply module is receiving power, the INSTRUMENTATION TEMP ga
M4 should be observed to be operating.
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M CONTROL FOCUS ADJ potentiometer R31 is used for focusing the
beam on the metal disc. The potentiometer R31 requires three turns (
aximum resistance of 2000 ft. The resistance of potentiometer R31 со
t of the EBC focus coil current regulator.
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>f the BEAM CONTROL FOCUS ADJ potentiometer R31 could have the
effect

«rI!£iaa

laолSupport
— If the electron beam cannot be focused on the metal disc, sufficient

•

aоLI

5
!g

l
•оIE

may not be generated to melt the metal. The experiment would be
terminated. Termination of the experiment because of this failure
considered unlikely because the potentiometer is eet.durmg prelaun
activities, to a position that will produce an acceptable focus of the e
beam. During normal experiment operations, the potentiometer sh
require only a minor adjustment to obtain the optimum electron bea
focus.

>.i of failure of the BEAM CONTROL FOCUS ADJ potentiometer R31 IB I
t observation of the following:
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Rotation of the potentiometer knob has no effect on the electron beam
The focus point' of the beam should move in a direction from the EBC
to the metal disc as the potentiometer knob is turned cw.
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The BEAM CONTROL CUR ADJ potentiometer R32 is used for adjusting the amount
of electron beam current produced by the EBG filament. The potentiometer R32
requires three cw turns (1080°) 'for its maximum resistance of 2000 Я. The reeistanc<
of potentiometer R32 controls the output of the EBG filament current regulator.

Failure of the BEAM CONTROL CUR ADJ potentiometer R32 could have the following
effect:

aa

1

• Suppor t
!!If sufficient electron beam current cannot be produced to melt the metal

discs, Experiment M!551 will be terminated. Termination of the experi!
ment because of this failure is considered unlikely because the potentiom!
eter is set, during prelaunch activities, to a position that will produce an
acceptable electron beam current. During normal experiment operations,
potentiometer should require only a minor adjustment to obtain the optimui
electron beam current.

9Indication of failure of the BEAM CONTROL CUR ADJ potentiometer R32 is by astrona
observation of the following!

• Rotation of the potentiometer knob has no effect on the electron beam current
reading, on BEAM CUR gage M2.

References 10, 12, 17, 18, and 19.

The BEAM CONTROL ALIGN Y potentiometer R57 is used to deflect the electron
beam focus point in the Y direction (using a conventional X!Y coordinate system) on
the metal disc so as to position the focus point (in conjunction with the BEAM CONTRO
ALIGN X potentiometer R58) on the disc tungsten target. The potentiometer requires
10 cw turns (3600°) for a maximum resistance of 1000П. Regulated 26 Vdc power is
provided to the potentiometer R57 from the 26 Vdc regulator, and the resistance of the
potentiometer controls the amount of current flowing through the EBG Y! alignment
adjustable deflection coil

Failure of the BEAM CONTROL ALIGN Y potentiometer R57 should have no effect
on Experiment M!551. The EBG fixed deflection coils should prevent the electron
beam from wandering off the metal disc, even if there is no control over the Y!

H

alignment deflection coil. As long as the electron beam focus point remains on the
disc, the experiment can be continued.' The BEAM CONTROL ALIGN Y potentiometer
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R57 is set during prelaunch activities to a position such that orbital operations wii:
require only a minor adjustment.

Indication of failure of the BEAM CONTROL ALIGN Y potentiometer R57 is by
astronaut observation of the following

• Rotation of the potentiometer knob does not cause the electron beam
to deflect.
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The BEAM CONTROL ALIGN X potentiometer R58 is identical to the BEAM CONT
ALIGN Y potentiometer R57, except that it controls the deflection of the electron
beam in the X direction by varying the current flowing through the EBG X!alignmei
adjustable deflection coil. Refer to functional item 3.5.2. 14.25 for failure effects
and indications of failure.

о

References 10, 12, 17, 18, and 19.

The 26!V regulator provides adjustable, but regulated, current (0 to 620 mA) to th
EBG X! and Y!alignment adjustable deflection coils through the BEAM CONTROL
ALIGN X potentiometer R58 and the BEAM CONTROL ALIGN Y potentiometer R57
The 26!V regulator receives a regulated input of 28 ±2 Vdc from the 28 to 30 V
regulator through the Filament Chamber Interlock raicroswitch S27 and pole 4!5!6
of the FIL/BEAM CONT switch SI 2.

Failure of the 26!V regulator to provide a regulated output to the EBG adjustable
deflection coils could affect the following'

• Communications and Data
!!Lack of a constant current through the EBG adjustable deflection coils

could cause the electron beam to deflect erratically. The part of the
experiment data that is obtained by permitting the beam to impinge on
a stationary spot on the specimen disc could be lost or degraded.
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• Suppor t
!!If the electron beam deviated from the specimen disc, the experiment

could be terminated. This is considered unlikely since the EBG fixed
deflection coils should prevent the beam from deviating enough to misi
the specimen disc.
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• Unregulated output
!!Electron beam may be observed to deviate intermittently (because of

varying currents through the adjustable deflection coils).

!

• No output
!!Rotation of BEAM CONTROL ALIGN X potentiometer R58 and BEAM

CONTROL ALIGN Y potentiometer R57 have no effect on the electron
beam deflection.

леев 10 and 12.

£a

ifi to 30 V regulator receives unregulated 28 Vdc power from the M-512 facili
F through the ELECTRON BEAM POWER switch S3 and supplies a regulated
of 28 ±2 Vdc to the electron beam and instrumentation circuits.
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e of the 26 to 30 V regulator to provide a regulated output could impact the
ng interface:
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• Support
!!If a steady electron beam could not be maintained, the experiment cou

be terminated.

•о

• Communications and Data
!!Fluctuatin g voltage to the DAC would change the DAC motor drive spei

unpredictably and would degrade the experiment film data.

e of the 26 to 30 V regulator to provide any output would cause the following

|
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• Support
!!All electrical functions for Experiment M!551 would be lost. The exp

ment would be terminated.
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on of failure of the 26 to 30 V regulator is by astronaut observation of the 1
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• Unregulated output I
!!DAC motor speed may be unsteady (can be heard). 1
!!Electro n beam may cut off after starting (if voltage drop is sufficient to |

allow relays to reset. Relays will reset at approximately 14 Vdc).

ices 10 and 12.

£Vей

cuum Module is an amplifier that receives an input signal from the Vacuum
id provides an amplified output to the FIL CHMBR PRESS gage M3 for display,
cuum Module receives regulated 28 ±2 Vdc from the 26 to 30 V regulator.
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of the Vacuum Module to provide an accurate output to the FIL CHMBR PRESS 1
3 would have the following effect 1
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• Support
!!Referenc e 2 requires a pressure of 10"«* torr in the work chamber/EBG

filament chamber before permitting operation of the EBG. The only
indication of satisfaction of this requirement is the FIL CHMBR PRESS
gage M3, if the gage indicated a higher pressure than 10"** torr caused by 1
an inaccurate input from the Vacuum Module, the experiment could be I
terminated. 1

of the Vacuum Module to provide any output to the FIL CHMBR PRESS gage 1
Id cause the following 1
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• Support
!!Experimen t M!551 could be terminated because of the inability to verify

the satisfaction of the 10"* torr pressure requirement of Reference 2.

• Sequence 1
!!If it were determined that the pressure sensing circuit had failed, and a 1

decision was made to continue the experiment, the crewman would have |
to depend on a ground!generated timeline for a sufficient delay between
evacuating the work chamber and opening the FILAMENT CHAMBER VENT
valve, and operating the EBG to ensure that an acceptable pressure was
obtained in the work chamber/EBG filament chamber. As long as the
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ЕВС functioned properly, there would be no effect on the experiment.

Indication of failure of the Vacuum Module is the same as indication of failure
of the FIL CHMBR PRESS gage M3. Refer to functional item 3. 5. 2. 14. 21.

References 2, 10, and 12.

The Vacuum Head is an ion!detector vacuum gauge that senses the pressure in
the EBC filament chamber and provides a signal to the Vacuum Module.

•о•аFailure of the Vacuum Head to supply an accurate signal to the Vacuum Module wot
' cause an inaccurate display of pressure on the FIL CHMBR PRESS gage M3. The

effects of this failure and its indications are the same as for failure of the Vacuum
Module. Refer to functional item 3. 5. 2. 14. 29.

i References 10 and 12.

2

' Operational Support Equipment is considered as that hardware provided in the clus
for general use by any experiment or cluster activity. Refer to functional items
3.5.3.1 and 3.5.3.2.

Refer to functional items 3. 5. 3. 1. 1 and 3. 5. 3. 1. 2.
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The DAC used for Experiment M!551 is a 16mm camera that is mounted on the
M!512 facility work chamber camera mount so as to view the metals melting
operations through the work chamber camera port and the system of mirrors insid
the chamber. (The camera requires a right!angle mirror attachment to the lens
because when the camera is mounted, the lens faces parallel to the camera port. )
The DAC receives M!512 facility battery power through the INSTRUMENTATION
POWER switch S2, and is remotely controlled by the Ш VOLT/CAM switch S14 on
M!512 facility control panel. A power and a remote control cable (a single Y!sha

, cable with separate power and remote control connectors) is connected to the came
when it is mounted on the work chamber (The cable is pigtailed from the M!512
facility ) The DAC can be set for the following frame rates!

• 2 FPS

• 6 FPS
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The primary failure mode of the film is radiation damage. During Experiment M!551
EBG operations, radiation IB present from the EBG ав well aa from the ambient
orbital environment, but since the work chamber camera viewport is made of 0. 25!in.
thick lead glass (radiation shielding effect of 0.0625 in. of lead), it provides a measure
of radiation protection to the film. The film is stowed in the OWS Film Vault when

.оа

00
N!Лчоеi3m1Лin1соч*»4Е3V0)ии•оVШэ00с30е

days, it is not considered likely that radiation damage will degrade the photographic
data significantly, and in any case, the damage would not be detectable until the film
was processed after the mission.

References 2, 7, 23, and 24

| The vacuum cleaner is used to clean the interior of the work chamber after each
specimen disc is processed, if the welding operations produce loose metal particles
floating in the work chamber. The vacuum cleaner receives AM Bus power from
any HI PWR ACCESS OUTLET (High Power Accessory Outlet—there are two of these
in the MDA), and the vacuum cleaner hose is connected to the vacuum cleaner port
on the work chamber.

If the vacuum cleaner should fail to operate, it would provide no impact to Experiment
M!551 since the vacuum cleaner blower unit is identical to the blower units of the
'fecal /urine collector and the suit dryer, and one of these could be substituted for the

f3

failed unit.
i

Indication of failure of the vacuum cleaner is by astronaut observation of the following:

• With Ш PWR ACC OUTLETS 1 and HI PWR ACC OUTLETS 2 circuit
breakers on AM Panel 202 closed, vacuum cleaner does not operate
from either outlet when the outlet switch is turned on, the vacuum cleaner
circuit breaker is closed, and the vacuum cleaner power switch is placed
in ON or MOM ON.

Reference 25
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3.5 1.1

3.5. 1 3.5. 1.2

Ref. 3.5 ——
Define the M-551

Experiment /Carrier
Interfaces

M551 WELD
SPECIMEN 2

M551 WELD
SPECIMEN 1

3.5.2. 1

3.5.2

Vacuum
Work Chamber

3.5.1.3

M551 WELD
SPECIMEN 3

3.5.2.2

3 5 2.3

Vent Valves

Electron Beam Gun

3.5.2 4

3.5.2.5

Camera Mount

Vent Lines

3.5.2.6

3.5.2.7

M551 HATCH VIEW
PORT MIRROR

M551 ELECTRON
BEAM WELD MOTOR

3.5.2.8

3.5 2 9

M551 DEFLECTION
MIRROR

M551 CAMERA
MIRROR

3.5.2. 10

3. 5 2. 11

M512 FLOOD
LIGHT SHIELD

Work Chamber
Vent Filter No. 1

3.5 2.12

3.5.2. 13

Battery

M479 WATER SPRAY
CONNECTION COVER

3.5.2 14

3.5. 3 1

3 5 3 Photographic
Equipment

Control Panel

3 5 3. 2

Vacuum Cleaner

*©

-0
*©

FIGURE F-l. EXPERIMENTM-551. METALS MELTING FUNCTIONAL BLOCK DIAGRAM (Sheet 1 of 3)
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3 5.2.14 1

—

MAIN BATTERY
Circuit Breaker CB1

3 5 2 14 3

POWER FIL ВАТТ
Circuit Breaker СВЗ

3 5 2 14 2

POWER CONTROL ВАТТ
Circuit Breaker CB2

3 5 Z 14 5

!

»̂

!

!J

INSTRUMENTATION
POWER Switch S2

!

3 5 2 14 7

PHOTO LT Switch S4

3 5 2 14 4

INSTRUMENTATION
CSTR X3 Switch SI

3.5.2 14 6

ELECTRON BEAM
POWER Switch S3

3.5 2 14 9

F1L CHMBR INTLK
Switch S13

3 5 2 14. 11

EXP ADV Switc

3 5 2 14 13

Relay Kl

3.5 2 14 8

FIL/BEAM CONT
Switch S 12

•

3 5 2 14 10

HI VOLT/ С AM
Switch S14

3 5 2 14 12

Filament Chamber
Interlock Switch S27

3 5 2 14 15

Relay K7

!

3.5.2 14.17

Photo Light

3 5 2 14 14

Relay КЗ

3 5 2 14 19

El ECTRON BEAM
\ olta^e Gage Ml

3 5 2 14.21

FIL CHMBR PRESS
Gage M3

r

3 5 2 14 23

BEAM CONTROL FOCUS
ЛПТ potentiometer R31

3 5 2 14 16

Relay K8

3 5 2 14 18

R E A D Y Light L4

3 5 2 14 20

BEAM CUR GagelM2

3 5 2 14 22

INSTRUMENTATION
PRESS Gage MS

3 5 2 14 24

3 5. 2 14 25

BEAM CONTROL ALIGN
Y potentiometer R57

BEAM CONTROL CUR
ADT potentiometer R32

3 5 2 14 26

3 5>2 14 27

2b!Vol t Regulator

BEAM CONTROL ALIGN
X1 potentiometer R58

3 5 2 14 28

3 5 2 14 29
,

30 Vo t Rcgula

3 5 2 14 30

FIGURE F&l. EXPERIMENT M&551, METALS MELTING FUNCTIONAL BLOCK DIAGRAM (Sheet 2 of 3)
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3 5.3. I 1

16mm Data
Acquisition Camera

3 5.3 l.Z

SO!168 Color Film

3. 5. 3. 1 3

100mm Lens
and Extender

3. 5.3. 1.4

Right Angle Mirror1

3. 5 3 1.5

Film Transport
Assembly

3 5. 3.1.6

Empty 16mm Film
Cassette

Ref. 3.6

Perform Experiment
Sensitivity Analysis

FIGURE F&l. EXPERIMENT M&551, METALS MELTING FUNCTIONAL BLOCK DIAGRAM (Sheet 3 of 3)
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SECTION II.

EXPERIMENT М!551 ,~METALS MELTING
INTERFACE BLOCK DIAGRAM

AND DEFINITION ;
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nterface between the MDA atmosphere and the M!512 faculty vacuum work chamber Experiment M!55
vented to space three times (once for each specimen disc), resulting in the loss of approximately 5 4 ft3

imately 1 8 ft' per vent)

s an environmental i:
s the chamber to be
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'асе between the Ш PWR ACCESS OUTLET 1, located on the MDA wall (panel 115), and the vacuum
er is powered from Ш PWR ACCESS OUTLET 1 tor may be powered from HI PWR ACCESS OUTLET 2
ance of Experiment M!551 The vacuum cleaner requires a nominal 109 2 W at 28 Vdc (Reference 26)

s an electrical inter i
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face between the HI PWR ACCESS OUTLET 1 and the vacuum cleaner The vacuum cleaner power cabli
onnector on the Ш PWR ACCESS OUTLET 1 for operation of the vacuum cleaner in support of
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face between the vacuum cleaner and the work chamber The vacuum cleaner hose is connected to the
ier port to remove debris from the work chamber after each specimen disc is processed

s a mechanical inter
lamber vacuum clear

0) 
°

n 
Л

01 
U

A
 

0
H

 
S

соgоииоо

(— 1

L '

л

face between the photographic equipment (DAC) and the work chamber The DAC is mounted on the wor
etent position 1 for Experiment M!551

s a mechanical inter
r camera mount at d

!
 0

1
01 !2
x £
£

*
H

 
о

00В01gои01ио

г—
 |

L! '
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a source of experiment data, motion pictures being made of the processing of each specimen disc
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SECTION Ш.

EXPERIMENT M!551, METALS MELTING SYSTEMS DIAGRAM
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SECTION IV.

EXPERIMENT М!551, METALS MELTING
DATA REQUIREMENTS SUMMARY
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SECTION V. EXPERIMENT М!551, METALS MELTING
DATA REQUEST FORMS

The data required for evaluation of Experiment M!551 consist
completely of voice comments by the crewman concerning experiment
operations, transcripts of voice comments, and the experiment log.
General Data Request Forms (DRF's) requesting voice comments and
experiment logs for all experiments have been submitted; therefore, a
DRF requesting these data specifically for Experiment M!551 is not
necessary.
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SECTION VI. EXPERIMENT М!551. METALS MELTING
ENGINEERING CHANGE REQUEST

The Engineering Change Request is placed in this appendix as
a matter of record. It was submitted on August 19, 1971 and was
disapproved for the following .reasons:

• No impact from the Product Technology Laboratory

• Not enough justification

• State!of!charge can be calculated based on ground testing.
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ENGINEERING CHANGE REQUEST
DATE&

8&19&71

NUMBER

BGSM 0535
PAGI.

1 ofl

TO
J. Waite, PM!SL!DP

THRU: FROM
L. Vaughan, SbE!ASTN!SDI

TITLE OF CHANGE

Experiment M512 Battery Status! of! Charge Monitoring
RELATED CHANGES <ECR. ECP, CR, «'«•) Bv NUMBER PROGRAM CONTROL NC.

BT!13756
DbSCRIPTION OF CHANGE

A state!of!charge meter is needed to monitor the M!512 batte'ry. A
qualified state!of!charge meter is used on panel 206 in the STS to
monitor the PCG batteries. The part number for this meter is
61B810002!97. A similar meter should be mounted on the M!512 con!
trol panel or experiment structure.

ENCLOSURES&

(X] ECR ONLY

О PIRN

0 SCN

f~1 OR A WING/ SKETCH

П LEVEL A ICO
1 | LEVEL A IRN
1 I LEVEL В 1СО
I 1 LEVEL В IRN
DSLCN

JUSTIFICATION FOR CHANCE

This change permits the Skylab A Mission Evaluation Working Group
and Operations Support Planning Group to monitor and assess the
adequacy of operating performance among the power source (M!512
battery) and the metals melting, sphere forming, and exothermic
heating tasks.

INITIATED BY

1 I PANEL ACTION

Ix] SUE
ПРМ

DP»
C3) MSC REQUEST
[~~l KSC REQUEST

( | OTHER (Explain)

E> OH &
HARDWARF

| | OTHCRS (F.plidn)

£_] SOFTWARE OPERATIONAL COMPUTER PROGRAM3

PROGRAM AFFECTED

| 1 SATURN IB

Г~| SATURN V

F>Q SKYLAB

| | HEAO

| | ENGINES

| | 5ГЛСЕ ffhUTTLE

| | SPACF STATION

| 1 OTHERS (Ex plain)

PHOJcCT/ST«3E AFFECTED

[~\ S&\0 STAGE [~~l Щ

(33 S&IC STAGL | | LVGSE

[3] s&ti S T / C E f~l o\vs
(331 S&IVO ЕТЛГ&F [3] AIRLOCK

| | MO A | | OTHERS (Elpbln)

Ц ATM

Г~1 PS

ШЕХРМТЕ M!512
AREAS AITCCTF.D

(31 SAFFTY

(31 AIRPORNE CLCC. SYS

fj TELEMETRY

| | SINGLE POINT FAILURES

{^] FLIGHT TATS

Ц GROJHD TAPES &

(3J RELIABILITY

f3j *fS

[31 STRESS CORROSION

[~| ESE

£] GSECStncc)

[П MGEC

\^] GROUiJD 1'JSTRUMENI

LJ QUAL STATUS

Q] PAYLOAO V'TS

[~j Г S

(33! PPOOUCT IV.FRC' bMEUT

| ) IN PROCESS TEST

Q| DREADBOA40

[11 РКОПИ&ЫОМ

[ j STRl/CTURLS

[[J TFST SCHEDULCb

[J CRITICAL COMPO Jt NTS

f 1 STOWAGE

[ j RF.OLI4ES

Q] TCST RQ.V.TS . SPECS & CRITERIA CCC

ГП VEH, WEIGHTS

[ | SPARES

| | SPACECRAFT

[ j LAUNCH C O f / P l T X

[3] CRE'V SYSTEMS >•

[ | MISMOIJ 0°i:R'TIO j

[3] MANDATORY FOR

[~1 IMCHl&Y OESIKArtLC Ю1,

QJ OESlRMJLfc FOR SL&1__

ICO'S ЛГП&CTELI

(""] YEb (L|B|)

D «0

PRIOI " Y (frpliln)

(3"] U4&1 NT

[3j 1 МП'С! 4( Y

llOUTIItL

] COM f ATI К К П Y

' / о < \ 'i, i)
F!S7



EFFECT OF NONINCORPORATION

The state!of!charge of the M!512 battery cannot be monitored without this meter.

SCOPE OF WORK [ | SEE ATTACHED SKETCH AND/OR DESCRIPTION

ADDITIONAL REMARKS AND DISTRIBUTION

CONCURRENCE

SIGNATURE & ORGANIZATION OAT: SIGN/'TunE в 04GANIZATION DATE 5IGNATUKL £• ORGANIZATION OATE

L.AB SYbTf M ES'"K I)IV DATI

LAII I'KOJLCT Oi riCt 0 ATI

ill,I I t DATt U M. Ь Ч Ь Т Г М r.N~ ,
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SECTION VII.

EXPERIMENT М!551, METALS MELTING EVALUATION SEQUENCE
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a reading of 0 on INSTRUMENTATION PRESS gage M5 befe
proceeding).

FILAMENT CHAMBER VENT vlv ! OPEN. '
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If FILAMENT CHAMBER VENT vlv will not open, terminal
the experiment.

Monitor FIL CHMBR PRESS gage M3 for a max. reading ol
. 1 before proceeding.
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FIL/BEAM CONT (S12) ! ON, start Accutron timer (2 mm]
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Monitor 'the specimen disc in the work chamber for the
appearance of a reflected'glow from the EBG filament.
If the glow does not appear, terminate the experiment.

0 
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The filament power on time is not to exceed 15 min at any
time. If the power is on for 15 mm, the power must be
removed for 1 1/2 hr to allow the filament and surrounding
components to cool. '

The filament glow will Indicate the point on the specimen
that the electron beam will strike. If the glow does not
reflect from the disc tungsten target, the specimen disc
must be, rotated until the target falls under the glow by ,
placing the EXP ADV switch S16 ш the AUTO position
momentarily.
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MIRROR (The filament glow should be ce
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EXP ADV (SI 6) ! OFF.
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SECTION VIII.!

EXPERIMENT М!551, METALS MELTING
MALFUNCTION AND CONTINGENCY PLAN OUTLINE
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Determination of whether the
failure interferes with the viewing
of experiment operations will be
deferred until the M551
ELECTRON BEAM WELD
MOTOR and specimen disc have
been installed in the work chamber
(Operation Step No. P 3."32).

Refer to Contingency Plan
P326A2, Remarks.
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E623, drawer 2A.
The use of this Contingency Plan
will have to be deferred until
after the M551 ELECTRON BEAM
WELD MOTOR and the specimen
disc have been installed in the
work chamber (Operation Step
No. P 3.32).
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Remove the DAC from the
camera mount, and, while
looking through the camera
viewport, adjust the M551
CAMERA MIRROR until the
specimen disc tungsten
target is centered in the field !
of! view of the mirror. Tape
the mirror in this position.

Replace the DAC on the
camera mount.
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SECTION IX. EXPERIMENT М!551, METALS MELTING
MALFUNCTION ANALYSES

Refer to Appendix E, Section IX for Experiment M!551
malfunction analyses.
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SECTION X. CONCLUSIONS AND RECOMMENDATIONS

1. The analyses performed in Sections I and УШ resulted in confidence
that any possible hardware failures will cause no significant impact
to the carrier systems or to the crew (this does not include hardware
failures analyzed in Appendix E, M!512 Materials Processing
Facility* and referenced by this document). Provided that the EBG
functions satisfactorily, it is considered that Experiment M!551
has a good probability of success.

2. At the time this Appendix was prepared, a conflict in the available
reference documentation existed: Reference 2 requires a pressure
no greater than 10~s torr in the M!512 facility vacuum work chamber
before the EBG can be operated. Reference 16 indicates to the
crew that the EBG can be operated if the pressure is as low as 10~"
torr (10 times greater than the Reference 2 requirement). It is
anticipated that the requirement in Reference 2 will be changed to
agree with the crew procedures of Reference 16,

3. The analysis of experiment operational procedures in Sections УП
and VIII showed that if the FIL/BEAM CONT switch SI2 was failed
in the ON position, or was inadvertently placed in the ON position,
before checkout of the DAC, the EBG filament warmup power could
be turned on when the DAC was powered up. This would occur at
a time when the work chamber was pressurized and the FILAMENT
CHAMBER VENT valve was closed and when several items of equip!
ment remain to be installed in the work chamber before the cham!
ber is depressurized and the FILAMENT CHAMBER VENT valve
is opened. The heat from the filament could damage the valve o!
ring seals and permit MDA atmosphere to contaminate the filament
and possibly cause premature filament failure.

To preclude the possibility of inadvertent EBG filament warmup,
it is suggested that closure of the POWER FIL ВАТТ circuit
breaker СВЗ (see Section VII, Operation Step No. P 3.15)
be deferred until after the FILAMENT CHAMBER VENT valve is
opened (see Section VII, Operation Step No. О 1. 9).
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