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Sackground

inspections (OMDP requirement), a
suspect crack on the feedline BSTR
ball nearest the manifold was detected
via borescope inspections (ref PR M

3-J3-1589).
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pg’ma m SSME 127 feedline joints and
ail 3 177 feedline flex joints. Total

number of BSTRAs per orbiter:18.

« BSTRASs provide internal structural
gup@@ri to the feedlines while allowing
the line to articulate under cryogenic,
E@F@S%Eﬁ” zm dynamic loading conditions.

E 5O | RA consists of 2 hubs,
S&S@%ﬁd@@? in the flow stream by 3

mounting legs, with a ball located inside
the hubs.
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Background

g BSTRA cups are Inconel 718

material "Stoody #2” which is an alloy of
Co, Cr, W, Si, C, Fe, Mo

e LO2 17" - 2.25"
6 LO2 12"~ 1.75”
o LH2 (all) - 1.25”
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OV-103 BSTRA Ball Crack Photo 1
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OV-103 BSTRA Ball Crack Photo 2
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BSTRA Figure 1
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| BSTRA Figure 2

7-7-99

TRIPOD LEG ATTACHED TO
RIGHT HAND PRESSURE CARRIER
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¥ BACK HUB

INSERTS

CAPTIVE BALL

/TRIPOD LEG ATTACHED
= TO LEFT HAND PRESSURE CARRIER

LEFT AND RIGHT TRIPODS ROTATE ABOUT
THE CENTER OF THE CAPTIVE BALL.

INTERLOCKING ASSEMBLY OF TRIPODS
REACTS AXIAL TENSION AND COMPRESSION
BY CREATING CONTACT BETWEEN TRIPOD
ELEMENTS AND THE CAPTIVE BALL.

LATERAL LOADING ON THE BALL MAINTAINS
"RADIAL ALIGNMENT.
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BSTRA Photo Typ. 1
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BSTRA Figure 3
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- BSTRA Figure 4
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s OV-102 (Flight 28, STS-107):
¢ A detailed borescope inspection of the

during J3 OMDP (prior fo flight 27).
No anomalies were detected. Video
analysis is in work.

¢ Video of the BSTRA assembilies
available from the feedline flowliner
crack investigation is inconclusive

when specifically addressing the
BSTRA balls.

Efpadevs Sisanser SN swear
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¢ If flight rationale will not support STS-107
without further investigation:

* Boresope access to 177 LO2 feedline BSTRA
assemblies is available by removal of LO2
ECO sensor (approx 1.4” opening). Access to
the manifold end ball will be difficult.
Boresope access to 177 LH2 feedline BSTRA
assemblies (if deemed necessary) is available
oy removal of latch borescope inspection port
plug (3/4” port). Access to the manifold end
ball will be limited.

* Boresope access (0 12”7 feediine BSTRA
assemblies is available by removal of
LO2/LH2 feedline instrumentation port
transaucers and 102 unigue pogo plates.

Access to the prevalve end ball will be difficult.

USA Main Propulsion System

13



EAuiesny Seaer AN so e

12/11/2002

OV-104 (Flight 27, STS-114):

¢ BSTRA borescope inspections were last
performed during J2 OMDP (1998, prior to
flight 21). |

¢ Video from flight 26 feedline flowliner crack
investigation will be reviewed.

¢ Borescope access to 177 feedline BSTRA
assemblies is available if deemed necessary
via open disconnect in the OPF.

¢ Borescope inspections of the 127 feedline
BSTRA joints can be performed via open
SSME feedline. SSME instaliation is
scheduled to begin today (12/10/02), which is
currently constrained by this issue.
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= OV-105 (Flight 20, STS-115):

¢ BSTRA borescope inspections were last
performed during J1 OMDP (flight 12) and are
scheduled to be worked this flow.

¢ Video from flight 19 feedline flowliner crack
investigation will be reviewed.

¢ Borescope access to 17”7 feedline BSTRA
assemblies is available if deemed necessary
via open disconnect in the OPF.

¢ Borescope inspections of the 12" feedline
BSTRA joints can be performed via open
SSME feedline.

Eesdeael Spepent AREas

12/11/2002 USA Main Propulsion System




A aieeus Sparee FUIRER RO

12/11/2002

= OV-103 (Flight 31, 8TS-121):

¢ Borescope access to 17" feedline BSTRA
assemblies is avallable via open disconnect.
Inspections are being reperformed, with M&P
inspection support.

¢ LH2 17" BSTRA inspections are complete with
no anomalies.

¢ Borescope inspections of the 12" feedline
BSTRA joints are continuing.

¢ OV-103 BSTRA inspections were last
performed during J2 OMDP (flight 22,1995).
The video is being reviewed.

¢ More 1o follow on suspect ball crack...

USA Main Propulsion System

16



BSTRASs.
Re-perform inspection of suspect ball
using previously used borescope to
determine detectability of anomaly.

g OV-104:

Priority on SSME feedlines (constraint
to SSME installation).

¢ Continue fo investigate access options
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g OV-104:

= OV-102:
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