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Definitions
ACTUAL SAFETY FACTOR

A postfire safety factor based on material decomposition depth and the actual prefire
insulation thickness measurements:

ASF =
material decomposition depth
ADHESIVE/COHESIVE FAILURE
Adhesive Failure at the interface of two materials leaving a relatively
smooth surface on the exposed material.
Cohesive Failure within a parent material leaving a jagged/rough
surface on the exposed material.
BLOW-BY
Hot gas past a seal as evidenced by visual soot deposition.
BLOWHOLE/GAS PATH
Terminated Gas penetration terminating within the RTV. Typically
evidenced by soot.
Through Gas penetration completely through the RTV. Typically
evidenced by soot.
CHAR

The substance remaining after the resin in the virgin material has been extracted by hot

A postfire safety factor based on matenal decomposmon depth and the prefire
minimum 1U drawing thickness:

CSF = 2] orefi .. 1U drawing thic}
material decomposition depth
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Medium

Heavy
DELAMINATION

Definitions (Cont.)

Can be wiped off with a dry rag. A stain may remain that
cannot be felt with a 5-mil brass shim stock.

After wiping with a dry rag, corrosion can be felt with a 5-mil
brass shim stock.

After corrosion is removed, resultant pitting is present.

Failure within nozzle phenolic occurring between plies. Typically does not result in

missing material.

EROSION (CCP)

Dimple A continuous pattern of shallow erosion with an axial length
greater than the circumferential width. Typically occurs on
the forward exit cone aft end.

Pocketing Erosion with a steep edge at the forward edge of the anomaly.
Pocketing typically occurs at the bondline interface.

Ripple A continuous pattern of shallow Awavy erosion. Typically
occurs on the throat ring.

Washing Localized shallow erosion without steep edges.

FIELD JOINT ADHESIVE BONDLINE

The region of the tang and clevis insulation contact where the pressure sensitive
adhesive is applied (from the tip of the J-leg outboard 1.5-to-2.0 inches). Thisdefinition
is not the same as the CEI definition of a bondline.

INTERNAL INSULATION
Asymmetric Erosion

Char Layer

Crazing

An appearance of abnormal erosion on the forward or aft
ramp area of the factory joint insulation where the ramp is
eroded in a localized region further axially than the
surrounding areas. It is most apparent at ply overlaps.

Charred insulation and particulate slag.

Crack in the insulation with no measurable depth. Usually
seen on clevis insulation.
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Definitions (Cont.)

Gas Path Localized severely eroded region into the insulation.
Heat Affected Layer  Insulation color ranges from tan to orange to dark brown.

Insulation Flashing Thin membrane of insulation (less than 0.020 inch thick)
located at the edge of the insulation surface. Insulation
flashing may or may not be securely bonded.

Ply Separation A non-adhesion between insulation plies.
Pocketing/Gouging Localized recess in the insulation pattern.

Unbond Bondline failure between the Chemlok® and the case or
between the Chemlok® and the insulation.

Virgin Layer Insulation color ranges from light green to all shades of olive
green. Polysulfide color ranges from orange to tan to brown.

MATERIAL DECOMPOSITION DEPTH (MDD)
The depth of material that is eroded, charred, or heat affected.

— MDD = Prefire Insulation Thickness — Postfire Insulation Thickness

NOZZL E-TO-CASE JOINT BONDLINE
The polysulfide adhesive region of the aft dome and fixed housing insulation joint
contact extending fror the forward edge of the joint to the wiper O-ring. Thisdefinition
is not the same as the CEI definition of a bondline.

Porosity Regjon in the nozzle-to-case joint polysulfide adhesive which
contains small bubbles. Porosity is normally observed in the
step region of the joint and in the heat affected region at the
forward end of the bondline.

PLY LIFTING

The separation of several adjacent charred CCP plies creating subsurface voids. This
condition usually occurs near the char line well away from the flow surface, but may
occur near the flow surface and become exposed by wedgeouts or popped plies during
cool-down. Typically occurs on the cowl ring and aft exit cone.

PLY WRINKLING
Deviation of phenolic plies during the cure process resulting in a wavy ply configuration.

bocmo  TWR-60695  |vou
SEC Imc!




Heat Affected
Unaffected (Virgin)

POPPED PLY

SEAL DEFECT/DAMAGE
Cut

Scratch
— Nick

Flowline
(i) Closed:

(ii) Separable:

(iii) Open:
Hard Indlusions
Porosity/Soft Inclusion

Extrusion Damage

Heat Effect
Erosion

Definitions (Cont.)

Polysulfide is dark or black in color with a giossy appearance.

Polysulfide ranges in color from orange to tan tc brown.

Displaced CCP material that is parallel to the ply angle of the nozzle component.
Occurs during cool-down.

mwwmww
Postfire insulation thickness measured after char rinse.

Width, essentially zero (have to open up to find the damage)
and depth greater than 0.005 inch.

Width 0.005 inch or less and depth 0.005 inch or less.

Width less than 0.020 inch, but greater than 0.005 inch; and
depth less than 0.010 inch, but greater than 0.005 inch.

Visible evidence of incomplete flow or knit of the elastomer
material (circumferential or radial).

Tightly adhered, not separable, does not open when lightly
probed.

Visually appears closed. Separates when lightly probed.
Obvious separation or gap.
Foreign material enclosed in the seal material.

A pocket of air or constituent material enclosed in the seal
material.

Seal material pinched and/or cut due to extrusion under
pressure or an overfill condition.

Glossy and/or hardened surface due to hot gas impingement.
Seal material missing due to hot gas impingement or blow-by.

SEC Inm




Definitions (Cont.)
SPOTTY LINER
Uniform liner coverage identified between approximately 10 and 75 percent of a
region.

THERMAL PROTECTION REOUIREMENT
Postflight insulation thickness which is required to:

a. Ensure the case segment insulation-to-case bondline temperature does
not exceed 200 degrees Fahrenheit.

b. Ensure the insulation-to-case bondlines at the case field joints, factory
joints and nozzle-to-case joints do not exceed 200 degrees Fahrenheit.

c. Ensure the igniter chamber internal and external insulation-to-case
bondlines do not exceed 500 degrees Fahrenheit.

d. Ensure the insulation-to-case bondlines at the igniter adapter-to-igniter
chamber and igniter-to-case joints do not exceed 200 degrees Fahrenheit.

YOID
Phenolic Bondline Areas of no adhesive. May be encapsulated or at edge of
bondline.
RTV Encapsulated areas of no RTV. Does not include scalloped
areas on forward or aft edges of RTV fill.
WEDGEOUT
Missing CCP material that is parallel to the ply angle of the nozzle component. Occurs
during cool-down.
WET SQOTING

Sooting identified within the case field joint adhesive bondline at the ID tip of the J-leg.
Soot is deposited on the surface of the insulation during joint flexing at splashdown.
Wet sooting is easily removed with a solvent, leaving a clean insulation surface with no
heat effects.
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1.0 INTRODUCTION

This document is the final report for the Clearfield disassembly evaluation and a continuation
of KSC postflight assessment for the 360T021 (STS-45) RSRM flight set. All observed
hardware conditions were documented on PFORs and are included in Appendices A through
E. This report, along with the KSC Ten-Day Postflight Hardware Evaluation Report
(TWR-61502), represents a summary of the 360T021 hardware evaluation. The
configuration evaluated is documented in TWR-60467. Disassembly evaluation photograph
numbers are logged in TWA-1982.

The RSRM 3607021 flight set disassembly evaluations described in this document were
performed at the RSRM Refurbishment Facility in Clearfield, Utah. Figure 1 details the
RSRM case nomenclature used in this document. The case segments and nozzles were
shipped from KSC Hangar AF and disassembled at the RSRM Refurbishment Facility in
Clearfield, Utah. The final factory joint demate occurred on 02 October 1992.

Detailed evaluations were performed in accordance with the Clearfield PEEP, TWR-50051,
Revision A. All observations were compared against limits that are also defined in the PEEP.
These limits outline the criteria for categorizing the observations as acceptable, reportable,
or critical. Hardware conditions that were unexpected and/or determined to be reportable or
critical were evaluated by the applicable CPT and tracked through the PFAR system.

F:cuy]out Factory Joint
P Y
) X |
Fa'uJ'Segnﬂt‘ Fa-tdCema'Semt‘ MGeauSewﬂ‘ ]“.-Aﬁ - _H_._-
1 r : ' u_l.h_u.
Field Jont Fiedd Joimt
Forward Dome
*Casting Scgmeats
Figure 1. RSRM Case Description
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2.0 REFERENCES

The following documents are referenced herein:

CPW1-3600A Prime Equipment End Item Detail Specification, Part I of Two Parts;
Performance, Design, and Verification Requirements, Space Shuttle
Redesigned Solid Rocket Motor CPW1-3600 For Space Shuttle Solid
Rocket Motor Project, Operational Flight Motors (RSRM-4 and

subsequent)
TWA-1982 360T021, STS—45, Clearfield Postflight Photo Log

TWR-50050  KSC Postflight Engineering Evaluation Plan (PEEP)

TWR-50051  Clearfield Postflight Engineering Evaluation Plan (PEEP)
TWR-60467  STS-45, 360T021, KSC Processing Configuration and Data Report
TWR-60635  Postflight Hardware Special Issues for 360T021, STS-45 Clearfield
TWR-61502 360T021 KSC Ten-Day Postflight Hardware Evaluation Report

TWR-60707 RSRM Hardware Assessment at KSC (Presentation of 360T021 PFARs
to RPRB)
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30 EVALUATION SUMMARY

Table 1 provides a summary of all postflight-related Squawks/Preliminary PFARs, PFARs,
IFAs and SPRs for 360T021.

Table 1. Summary of 360T021 Activity

Squawks/Prelim PFARs PFARs  IFAs  SPRs

KSC 11 7 0 0
Clearfield 16 4 Q Q
Total 27 1 0 0

A list of all 360T021 PFARs is included in Table 2. This includes Squawks and Preliminary
PFARs that were written and not elevated to PFARs. Information on postflight Squawks and
IFAs can be found in TWR-61502.

3.1  CEI Spedfication Compliance

Based on hardware evaluations at KSC and Clearfield, as defined in the respective PEEPs
(TWR-50050, Revision C and TWR-50051, Revision A), all hardware met the CEI
specification requirements of CPW1-3600A.
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40  COMPONENT EVALUATIONS

The following sections detail, by component, the hardware condition observed at Clearfield.

4.1 Insulation

Internal insulation evaluations of the igniter insulation, case acreage, factory joints and liners
are summarized in the following sections. PFORs documenting the observations are found in

Appendix A.
4.1.1 Thermal Performance Evaluation

Summaries of the safety factors for the nozzle-to-case, field joint, factory joint, case acreage
and igniter insulation are found in Table 3 through Table 7, respectively. All safety factors for
these areas can be found in Appendix E, Tables 1 through 22. Note that all joint insulation
regions, including factory joints, must meet a minimum safety factor of 2.0. A minimum safety
factor of 1.5 is required in the acreage insulation regions. The igniter insulation forward of
the igniter nozzle insert (Zone A), requires a minimum remaining insulation thickness of
0.010 inch.

Preliminary PFARs 45C-15 and 45C-16 were written for apparent Compliance Safety Factor
violations (see Tables 4 and 5). These violations were attributed to inaccurate measurement
data. All other safety factors were within CEI specification limits. All thermal protection
requirements were met.

4.12 Internal Insulation Samples

The RH forward center factory joint and flap bulb region had insulation samples removed at
three degree locations as specified in the Clearfield PEEP. No voids or other anomalies were
found in any of the samples.

One additional sample was removed from the LH forward center acreage region per AO
4C6-49. A25-inchlong “ridge” in the insulation was noted at 90 degrees, 85 inches forward
of the tang. Dissection of the sample showed that the ridge consisted of a localized build-up
of insulation. Thickness in this region measured 0.26 inch compared with a nominal of 0.120
inch. No unbonds or other anomalous conditions resulted from the ridge.

4.13 Liner

Detailed liner mapsare included in Appendix A. The remaining liner patterns were typical of
past flight motors.
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Table 3. Summary of 360T021 Nozzle-to-Case Joint and Field Joint Safety

Factors
Min. Compliance Min. Actual
Safety Factor Safety Factor
Joint (CSF) * Degree Location (ASF) ¢ Degree Location

Nozzle-to-Case, LH 3.7 180.0 43 180.0
Nozzle-to-Case, RH ) 38 1116 43 1116
Aft Field Joint, LH 5.1 106.0, 150.0 54 106.0, 150.0
Aft Field Joint, RH 52 46.0 5.6 2.0, 46.0
Center Field Joint, LH 9.1 106.0 9.9 106.0
Center Fizld Joint, RH 10.8 60.0 11.2 60.0
Forward Field Joint, LH 132 300 14.1 30.0
Forward Field Joint, RH 118 46.0 12.7 46.0

g

*  Minimum required joint insulation safety factor is 2.0.
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Table 4. Summary of 360T021 Factory Joint Insulation Safety Factors

Min.
Station Compliance Safety Degree Min. Actual Safety Degree
Joint (inches) Factor (CSF)*  Location [Factor(ASP)*  Location

Aft Dome/ 56.0 3.42 0.0 3.98 0.0
Stiffener LH

Aft Dome/ 560 3.57 226.8 423 226.8
Stiffener RH

Aft Stiffener/ 177.7 2.18 0.0 336 0.0
Stiffener LH

Aft Stiffener/ 177.7 238 180.0 3.56 180.0
Stiffener RH

Aft Stiffener/ET  299.1 325 90.0 5.00 90.0
Attach LH

Aft Stiffener/ET  299.1 2.82 226.8 4.53 226.8
Attach RH

Aft Cr 1LH 1614 1.22°* 270.0 3.54 270.0
Aft Cr RH 161.4 1.87°¢* 2700 4.81 270.0
Fwd Ctr LH 161.4 3.47 270.0 9.10 270.0
Fwd Ctr RH 161.4 2.02 226.0 538 226.0
Forward Cyl./Cyl. 162.0 2.67 286.0 3.96 286.0
LH

Forward Cyl./Cyl. 162.0 3.96 286.0 547 286.0
RH

Forward Dome/ 3210 291 286.0 3.46 286.0
Cyl. LH

Forward Dome/ 321.0 2.99 154.0 3.52 154.0
Cyl. RH

*  Minimum required joint insulation safety factor is 2.0.
**  Preliminary PFAR 45C-15 written for apparent CSF violation.
s+  Preliminary PFAR 45C-16 written for apparent CSF violation.

socno.  TWR-60695  |vou
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Table 5. Summary of 360T021 Case Acreage Insulation Safety Factors

Min. Min. Actual
Compliance Safety Station Degree Safety Factor Station  Degree
Segment Factor (CSF) *  (inches) Location (ASKF) * (inches) Location

Aft Dome, LH 2.28 45.0 270.0 2.46 45.0 270.0
Aft Dome, RH 2.26 45.0 90.0 2.51 45.0 90.0
Aft, LH 2.06 158.5 226.8 2.07 145.5 0.0
Aft, RH 1.88 145.5 136.8 1.90 145.5 136.8
Aft Ctr, LH 1.22** 161.4 270.0 2.57 71.5 136.0
Aft Ctr, RH 127> 30.7 0.0 1.93 30.7 0.0
Fwd Ctr, LH 291 163.0 270.0 4.22 126.0 316.0
Fwd Ctr, RH 2.02 161.4 226.0 5.38 161.4 226.0
Forward, LH 2.02 263.0 286.0 2.15 263.0 286.0
Forward, RH 2.05 312.0 286.0 2.30 187.0 154.0

*  Minimum required case acreage insulation safety factor is 1.5.

Preliminary PFAR 45C-15 written for apparent CSF violation.

L 2

Preliminary PFAR 45C-16 written for apparent CSF violation.

1.1.1  Igniter

A summary of the igniter safety factors are shown in Tables 6 and 7. All safety factors for the
igniter can be found in Appendix E, Tables 21 and 22. The igniter insulation condition was
typical of past flight motors.

1.1.2  Igniter Nozzle Insert
LH

The postflight insert throat diameter measurements were 6.534 inches at 0 degrees, 6.508
inches at 60 degrees, and 6.588 inches at 120 degrees. Using the maximum postfire
measurement provides a thermal factor of safety of 5.7.

RH

The postflight insert throat diameter measurements were 6.569 inches at 0 degrees, 6.649
inches at 60 degrees, and 6.621 inches at 120 degrees. Using the maximum postfire
measurement provides a thermal factor of safety of 5.1.

pocno. TWR-60695  |vou
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Table 6. Summary of 360T021 Igniter Insulation Safety Factors

Description

LH Igniter
Chamber OD

RH Igniter
Chamber OD

LH Igniter
Chamber ID

RH Igniter
Chamber ID

LH Adapter
RH Adapter
LH Inner Joint
RH Inner Joint
LH Outer Joint
RH Outer Joint

L 2

Note:

REVISION A

Min.

Compliance Safety

Factor (CSF) *
2.80

2.65
6.74
4.55

4.65
3.86
4.79
2.98
3.31
3.49

Degree Saf:.~ Factor
Station Location (ASH) * Station
3 150.0 3.07 3
3 270.0 2.90 3
9 270.0 7.17 9
9 0.0 4.92 9
11 240.0 5.64 11
11 180.0 4.68 11
10 270.0 495 10
10 60.0 3.13 10
403** 286.0 4,01 403**
403** 206.0 428 403**

Forward dome outer joint station (inches).

Min. Actual

Table 7. Summary of 360T021 Igniter Insulation at Station §

Minimum
Postflight Degree
Descripti Thicl (inches) I .
LH 0.104 330.0
RH 0.088 0.0

The minimum required thickness is 0.010 inch.
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Degree
Location
150.0

270.0
270.0
0.0

240.0
180.0
270.0
60.0
286.0
206.0

Minimum required safety factors are 1.5 for the chamber and adapter acreage and
2.0 for the igniter joints.
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4.1.6  Results of Special Issues and Concerns (Ihsulation)

TWR-60635 identified areas for special evaluation for 360T021. The single insulation issue
is listed below with the results.

1. Condition: Asymmetric erosion (pocketing) was identified on the internal insulation on
the aft dome to stiffener factory joint on FSM-1, and RSRM-13. Other aft
dome factory joints which have been evaluated at KSC include RSRM-12,
RSRM-11, and RSRM-14 through RSRM-20. Minor occurrences have
been seen on several of the aft dome factory joints on theses segments.

During the investigation of this condition, a similar surface condition was
visible on internal insulation on the forward ramp of the aft dome factory
joint of the recently cured RSRM-21A aft segment. Several profile plots
were taken at the high and low surfaces at this joint.

Results: Asymmetric erosion regions were observed at the aft dome factory joint
during postflight inspection at KSC. Profile plots were taken at these areas
after segment rinse by Thermal Insulation Design. The prefire profile plots
were compared against the postfire plots. The conditions noted prefire were
in the same locations as the asymmetric erosion noted postfire. This
indicates that the “asymmetric erosion” is primarily a result of prefire
insulation layup rather than actual erosion.

Asymmetric erosion patterns had been previously identified on the
stiffener—to-stiffener and aft dome factory joints of several flight and static
test motors. The most severe evidence of asymmetric erosion occurred on
the RSRM-13 aft segments.

As part of the asymmetric erosion investigation, prefire insulation contours
were examined on the RSRM-21 aft segments which had recently
completed insulation cure. There was a significant difference observed
during the visual examination of these two segments. The RSRM-21B
segment showed contours which were fairly smooth and uniform, while the
forward ramp region on RSRM-21A showed surfaces which was similar to
the postflight contours identified on RSRM-13. Prefire contour maps were
taken at several locations of the RSRM-21A aft dome factory joint.
Comparison plots, shown in Figure 1-5, Appendix E, provide the prefire
and postflight contour maps taken on the RSRM-21A aft segment. These
plots show that the prefire and postflight contours were very consistent, with

B DOC NO. TWR-60695 ’VOL
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only a slight increase in erosion seen on the forward ramp. No other areas of
asymmetric erosion were identified. Engineering felt that the asymmetric
erosion identified on previous motors was actually a product of the prefire
insulation contour.

The erosion identified on the forward ramp appears to be a result of normal
flow over the factory joint. A propellent void or other defect in this region
would result in erosion toward the casewall, as well as into the ramp, which s
not evident in these regions.
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42  Case Seals and Joints

Seal and joint evaluations of the S&As, factory joints, nozzle internal joints, and leak check
port plugs were performed. PFORs documenting the observations are found in AppendixB.

42.1 S&A

Figure 2 shows the Safe and Arm device (S&A) configuration. The following is a summary of
the assessment observations.

LH

Typical sooting was observed up to but not past the forward primary rotor shaft O-ring. Soot
was not observed past any pressure seal.

Medium-to-heavy corrosion was observed on the entire surface of the rotor shaft spring.
Corrosion on the spring had not been previously reported. Preliminary PFAR 45C-11 was
written.

Foreign material (copper-like) was observed on the OD surface of the rotor shaft secondary
seals. The material appears to have been introduced during the leak test of the primary and
secondary seals. This B-B was assembled priortoa change implementing use of an in-lineair
filter which should correct this condition. Preliminary PFAR 45C-12 was written.

Foreign material (green particles) was observed in the ullage cavity region of the rotor.
Preliminary PFAR 45C-13 was written.

Material was missing from the last two threads of the 198—degree SII. No raised metal was
observed. Preliminary PFAR 45C-14 was written.

RH
No anomalous conditions were observed.

Typical sooting was observed up to but not past the forward primary rotor shaft O-ring. Soot
was not observed past any pressure seal.

Typical manufactured deformations were observed on the seal washer of both SIIs from both
S&A devices.
422 Case Factory Joints

The factory joints were inspected by Quality Assurance at Clearfield. All fourteen'factory
joints were in good condition with no heavy corrosion on any of the joints. No O-ring heat
effect or erosion was observed.
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423 Internal Nozzle Joints and Seals

Details concerning the nozzle internal joint performance can be found in Section 4.3.

424 Port Plugs and Port Plug Seals

S&A

There were no anomalous conditions observed on the S&A leak test ports, plugs, or O-rings.

Factory Joints

There was no heavy corrosion observed in any of the leak check ports.

Internal Nozzle Joints

A scratch was observed on the underside of the leak test plug head and could be felt with a
5_mil brass shim stock. The scratch was approximately 0.20 inch long with one end
approximately 0.07 inch from the plug shank and was continuous to the outside edge of the
plug head. Preliminary PFAR 45C-07 was written.

425 Results of Special Issues and Concerns (Case, Seals, and Joints)

1. Condition:

2. Condition:

Results:

3. Condition:

The ".H forward stiffener segment has been scheduled for limited use. The
letter “L” was branded on the part adjacent to the weather seal at the forward
end of the segment.

The letter “I” was relocated next to the part number in accordance with the
DR disposition (reference DR 123069-01).

Discoloration exists on the RH lightweight attach case cylinder tang
extending forward 3.0 inches maximum at 0 degrees and circumferentially
from 354-0-6 degrees on the inside diameter.

The assessment of this factory joint was performed as required in the PEEP.
No anomalous conditions were noted.

The nozzle fixed housing forward end bolt chamfers and spotfaces have
previouslybeenaﬁeaedbytbeglasbeadingopenﬁonduﬁng
refurbishment. Material was deformed or removed from the edge of the
chamfer. This condition, along with defects to the Packing with Retainer
(P/R) and fixed housing spotface could compromise the P/R seal. A similar
condition may exist on this flight set.

EC Ilmz 13
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Results:  The spotfaces and chamfers of both fixed housings were assessed and no
rounding, deformation or other metal damage was observed. Only typical
disassembly damage was observed on the Packings with Retainers.

4. Condition: A recent seals audit identified discrepancies between the Refurbishment
and process finalization specifications (STW7-3434 and STW7-3450,
respectively) and Engineering requirement drawings. The specifications do
not provide adequate criteria to define the throat support housing forward
and aft seal surfaces of nozzle Joints 3 and 4.

Results:  The throat support housing forward end sealing surface was assessed and no
seal surface damage or corrosion was observed. Heavy corrosion was
observed on the aft end seal surface of both the LH and RH throat support
housings and was documented on Preliminary PFARs 45C-02 and 45C-01,
respectively. No other seal surface damage was observed.

43  Nozle

Figure 3 defines the internal joint nomenclature and details the internal nozzle joint
configuration used in this report. PFORs documenting the observations are included in

Appendix C.

The condition of the 360T021 nozzle internal joints was generally typical of previous flight
nozzles. RTV was below the char line in all joints. The primary and secondary O-rings in all
joints showed no signs of blowby, erosion, heat effect or disassembly damage. There was no
significant metal hardware damage.

The following sections provide detailed assessments of nozzle internal joints, bondline
conditions, char and erosion performance, flex boot and flex bearing condition, and throat
erosion data. Detailed bondline inspections were conducted after insulation was removed on
all subassemblies. The outcome of special issues and concerns for this nozzle flight set is
presented in Section 4.3.19.

43.1 Nose Inlet/Flex Bearing (Joint 2)
LH

There was mixing of RTV and EA913NA adhesive, which is a normal condition for this joint.
RTV was below the char line around the full circumference. Typical amounts of soot entered
the joint between the layers of RTV and adhesive. Soot reached the primary O-ring
intermittently around the circumference. The heaviest area of soot was from 336-0-96

bocwo.  TWR-60695  |vau
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degrees. No distinct gas paths were observed. There were no heat effects to the metal,
phenolics, or O-rings.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was observed
in the nose inlet housing bolt holes. Light-to-medium corrosion was observed on the forward
end ring flange and the cowl housing. No other metal damage was observed.

No bondline separations were observed on the nose inlet assembly or cowl assembly.
RH

This joint also showed mixing of RTV and adhesive, with RTV below the char line around the
complete circumference. Soot entered the joint between the layers of RTV and adhesive and
reached the primary O-ring intermittently around the circumference. One gaspath was found
at 10 degrees.

Foreign material was found on the primary O-ring and on the downstream side of the O-ring
at 13, 14, and 17 degrees. Preliminary PFAR 45C-06 was written as a result of this condition.
Samples of the material were taken for laboratory analysis. The material was found to be a
mixture of soot, HD-2 grease, and methyl chloroform. It was determined that this material
was not present during motor operation but was introduced at disassembly. Methyl
chloroform is used to clean the threads in the three forward end ring jacking screw holes just
prior to joint demate. If excess methyl chloroform is used, it can spread out away from the
hole, pick up contaminants such as soot and grease, and deposit them in areas where they are
not normally seen. There were no heat effects to the metal, phenolics, or O-rings.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the nose inlet housing bolt holes. Medium corrosion was observed on the cowl housing. The
forward end ring flange forward side had light-to-medium corrosion. No other metal damage
was observed.

No bondline separations were observed on either the nose inlet assembly or cowl assembly.
432 Nose InletThroat Housing (Joint 3)
LH

The RTV reached below the char line around the full circumference. No gas paths were seen
in this joint.
Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in

the bolt holes. Light-to-medium corrosion was visible on the inboard edges of the throat
housing and nose inlet housing joint metal surfaces. No other metal damage was observed.
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Separations within the CCP were observed on the throat assembly with a maximum radial
width of 0.05 inch at the following locations: 357-0-23, 48-t0-68, 132-to-142, and 269-t0-275
degrees. No bondline separations were seen on the nose inlet assembly.

RH

RTV was below the char line around the full circumference, and reached the primary O-ring
from 135-to-143 degrees. Uncured RTV was found at the decpest part of the joint from
120-t0-140 degrees. No gas paths were seen in this joint.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Light corrosion was visible on the inboard edge of the throat housing
intermittently around the circumference.

Metal-to-adhesive separations were observed at the forward end of the throat assembly witha
maximum radial width of 0.005 inch. The separations were seen intermittently around the
circumference.

433 Throat/Forward Exit Cone (Joint 4)
LH

The RTV was below the char line over the full circumference of the joint, and reached the
primary O-ring around 90 percent of the circumference. No gas paths were seen in the RTV.
Grease did not interfere with the RTV backfill in the joint.

Grease coverage on the joint metal surfaces was nominal. Intermittent medium-to-heavy
corrosion was observed on the throat aft end primary O-ring sealing surface. Intermittent
medium-to-heavy corrosion was also observed on the forward exit cone axial metal surface
between the secondary O-ring and adhesive bondline. The heavy corrosion extended onto
the secondary sealing surface from 25-t0-35 and at 190 degrees. Preliminary PFARs 45C-02
and 45C-03 were written as a result of these conditions.

Eleven snubber axial shim retainers and bolts were damaged due to splashdown. Four of the
retainer bolts were fractured. No other metal damage was observed.

A metal-to-adhesive separation was observed on the forward exit cone assembly forward end
from 300-0-30 degrees with a maximum radial width of 0.040 inch. A metal-to-adhesive
separation was also observed on the throat assembly aft end around the complete
circumference with a maximum radial width of 0.022 inch.




The RTV was below the char line around the entire joint circumference, and reached the
primary O-ring over 75 percent of the circumference. There were no gas paths in the RTV.
Grease did not interfere with the RTV backfill.

Grease coverage on the joint metal surfaces was typical. Medium-to-heavy corrosion was
observed on the throat aft end primary O-ring sealing surface intermittently around the
circumference. Pitting was seen in this area. Preliminary PFAR 45C-01 was written as a
result of this condition. No other metal damage was observed.

A metal-to-adhesive separation was observed on the throat aft end around the entire
drcumference. The maximum radial width of this separation was 0.040 inch. Two
CCP-10-GCP separations were observed on the forward exit cone assembly from 65-t0-120
and 140-to-215 degrees. The maximum radial width of these separations was 0.060 inch.

43.4 Flex Bearing/Fixed Housing (Joint 5)
LH

The RTV coverage in this joint was typical and reached the primary O-ring at 300 degrees.
Intermittent encapsulated voids were observed in the RTV due to the assembly process. An
area of foreign material was found between the primary and secondary O-ring grooves at352
degrees. The material was confirmed by laboratory analysis to be RTV and measured
approximately 0.50 inch in diameter. Preliminary PFAR 45C-04 was written.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the aft end ring bolt holes. Intermittent medium-to-heavy corrosion was observed on the
inboard aft tip of the aft end ring. No other metal damage was observed.

Typical sooting was seen on the bearing protector and flex boot ID. No bondline separations
were observed between the inner boot ring and the fixed housing.

Typical disassembly damage was observed on 61 of the 72 Packings with Retainers.
RH

The RTV coverage was nominal but did not reach the primary O-ring. Intermittent
encapsulated voids were observed in the RTV due to the assembly process.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the aft end ring bolt holes. Intermittent medium-to-heavy corrosion was observed on the
inboard aft tip of the aft end ring. No other metal damage was observed.

bocwo. TWR-60695  |ve
SEC lmuz 18




TAiokol corroramon

SPACE OPERATIONS

Typical sooting was seen on the bearing protector and flex boot ID. No bondline separations
were observed between the inner boot ring and the fixed housing.

Typical disassembly damage was observed on 67 of the 72 Packings with Retainers.

435 Aft Exit Cone Bondlines
LH

The separation mode was 5 percent metal-to-adhesive, 5 percent within the adhesive, and 90
percent within the GCP. No corrosion was seen on the metal sarfaces. The largest adhesive
void measured 3.25 inches axially by 1.80 inches circumferentially. This void was located
41.75 inches from the forward end at 340 degrees.

RH

The separation mode was 5 percent metal-to-adhesive and 95 percent within the GCP. No
corrosion was observed. The largest adhesive void measured 3 inches axially by 1 inch
circumferentially and was located one inch from the forward end at 22 degrees. Intermittent
small voids were seen in the polysulfide around the full circumference.

436 Forward Exit Cone Bondlines
LH

The separation mode was 17 percent metal-to-adhesive, 25 percent within the adhesive, and
58 percent adhesive-to-GCP. Medium-to-heavy corrosion was seen in the areas of
metal-to-adhesive separation. A total of 18 adhesive voids exceeding 0.5 inch in diameter
we:e found.

RH

The separation mode was 31 percent metal-to-adhesive, 19 percent within the adhesive, and
50 percent adhesive-to-GCP. Medium-to-heavy corrosion was seen in the areas of
metal-to-adhesive separation. A total of nine adhesive voids exceeding 0.5 inch in diameter
were found.
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43.7 Throat Assembly Bondlines
LH

The throat inlet ring separation mode was 25 percent metal-to-adhesive, 10 percent
adhesive-to-GCP, 10 percent within the GCP, and 55 percent GCP-to-CCF. The throat ring
mode was 100 percent metal-to-adhesive. Medium-to-heavy corrosion was observed in the
areas of metal-to-adhesive separations. Four branch-shaped voids were found in the throat
ring bondline near the aft end. These voids are typical observations in the throat ring and are
caused by air entrapment during the bonding process.

RH

The separation mode for both the throat inlet and throat rings was 100 percent
metal-to-adhesive, which is within the RSRM experience base. Heavy corrosion was seen
over 95 percent of the bond surface. Typical bondline voids were seen near the aft end of the
throat ring.

43.8 Nose Inlet -503/-504 Rings Bondlines
LH

The separation mode was 78 percent metal-to-adhesive, 7 percent within the adhesive, and 15
percent adhesive-to-CCP. Medium-to-heavy corrosion was observed in the areas of
metal-to-adhesive failure. Two voids exceeding 0.5 inch in diameter were present in the
forward nose ring bondline.

RH

The separation mode was 96 percent metal-to-adhesive, 1 percent within the adhesive, and3
percent adhesive-to-CCP. Light-to-heavy corrosion was seen intermittently over the full
length and circumference. Only one void exceeding 0.5 inch in diameter was found.

43.9 Nose Cap Bondlines
LH

The separation mode was 10 percent within the GCP and 90 perceat GCP-to-CCP. When the
remaining GCP was removed from the housing, the secondary failure mode was 4 percent
metal-to-adhesive and 96 percent adhesive-to-GCP. Medium corrosion was seen in the areas
of metal-to-adhesive separations. Two voids exceeding 0.5 inch in diameter were observed in
the nose cap bondline.
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RH

The separation mode was S percent within the GCP and 95 percent GCP-to-CCP. Upon
removal of the remaining GCP, the secondary failure mode was 10 percent metal-to-adhesive
and 90 percent adhesive-to-GCP. Intermittent light-to-heavy corrosion was seen on the
forward 3 inches and aft 2 inches of the metal bonding surface around the full circumference.
A total of five voids were found that exceeded 0.5 inch in diameter.

43.10 Cowl Assembly Bondlines
LH

The separation mode was 100 percent metal-to-adhesive. Heavy corrosion was seen full
circumference on the metal bond surface and on the chamfer at the forward end of the cowl
housing. A total of eight bondline voids were found, and all were in line with the shear pin
holes. Several of these voids showed RTV intrusion from the cowi-to-nose cap radial
bondline.

RH

The separation mode was 100 percent metal-to-adhesive. Heavy corrosion was seen full
circumference on the metal bond surface and on the chamfer at the forward end of the cowl
housing. Four bondline voids, all in line with shear pin holes, were seen.

Soot was observed in the bondline at 10 degrees. The soot was at the forward edge of the
bondline and measured 0.75 inch axially by 1.20 inches circumferentially. Preliminary PFAR
45C-08 was written as a result of this condition.

43.11 Fixed Housing Assembly Bondlines
ILH

The primary separation mode was 30 percent metal-to-adhesive, 50 percent
adhesive-to-GCP, and 20 percent within GCP. Upon removal of the remaining GCP. the
secondary failure mode was 100 percent adhesive-to-GCP. The 30 percent metal-to-adhesive
primary separation mode was outside of the RSRM experience base. Preliminary PFAR
45C-09 was written.

Several areas on the ID of the GCP bonding surface appeared to have been inadequately grit
blasted, resulting in the adhesive-to-GCP failure mode. Preliminary PFAR 45C-10 was
written as a result of this condition. No voids exceeding 0.5 inch in diameter were found.

bocno.  TWR-60695  |ve
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The primary separation mode was 67 percent within the GCP, 32 percent GCP-to-CCP, and
less than 1 percent for both adhesive-to-GCP and within the CCP. Upon removal of the
remaining phenolics, the secondary failure mode was greater than 99 percent
adhesive-to-GCP and less than 1 percent metal-to-adhesive. Intermittent resin rich areas
were seen at the forward and aft end of the GCP bonding surface. A total of eight voids
exceeding 0.5 inch'in diameter were found. The largest void was at 28 degrees, four inches
from the aft end of the bondline surface, and measured 1.0 inch axially by 0.4 inch
circumferentially.

43.12 Ultrasonic Inspection of Fixed Housings

A steel-side ultrasonic inspection of both fixed housing assemblies was conducted prior to
washout. The purpose of this inspection was to detect any voids or unbonds present in the
adhesive bondline.

The condition of the fixed housing bondlines as determined by the ultrasonit inspections was
generally satisfactory and was typical of previous flight fixed housings. Several scattered
adhesive voids less than one inch in diameter were found on both fixed housings; however, no
large, continuous voids or unbonds were detected.

43.13 Char and Erosion

Char and erosion margins of safety are summarized in Table 8. The char and erosion data
tables for each component liner can be found in Appendix D. Measurement stations showing
blank lines mears that data was not available due to missing material. All stations showed
positive margins of safety. There is no char and erosion data for the aft exit cone due to the
loss of the carbon phenolic liner at splashdown.
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Table 8. 360T021 Nozzle Char and Erosion Minimum Margins of Safety Summary

Hardware Stations*®
Pwd Exit Cone — LH 1 & 46 8 13 16 20 4 23 32 329 M
037 02 02 027 NA NA NA NA NA NA NA NA
Pwd Exit Conc — RH 1 4 4 8 12 16§ 2 M 18 12 2N M
- 033 02 025 NA NA NA NA NA 020 015 020 04
Throst Assembly — LH 1 2 4 6 8 18 123 14 16 138 2 1 B
016 014 014 009 007 017 024 028 0 038 04 043 07
Throat Assembly — RH 1t 2 4 6 8 10 12 14 16 183 2 2 DB
015 QIS 012 009 006 019 024 024 031 037 045 046 0
Fod Nose (-S03) and Aft Inlet % 3 32 34 ¥ B P
(-504) Rings — LH 03 0» 023 035 037 021 016
Fuxd Nose (-503) and AR Iniet % 3 32 M 3% 3 »
(-504) Rings — RH 021 028 013 032 032 021 018
Nose Cap Assembly — LH LS ¢ 6 8 10 12 14 16 18 20 1 U 2%
NA 0S0 0SS 061 074 069 084 066 059 0SS G4 007 012
Nose Cap Amwembly — RH 1S ¢ 6 8 19 12 14 16 18 20 2 AU 2%
0% 0S0 NS6 0S8 068 060 060 036 Q52 043 018 005 011
“owVOBR — LH &G 1 2 3 4 S 6 € s 9 10 113
03 625 K19 015 031 NA Q13 020 007 068 06 05
Cowi/OBR — RH &3 1 2 3 4 S 6 68 s 9 1 113
04 009 009 QI0 GI9 028 Q16 034 0Q 064 071 OS2
Fixed Housing — LH e 1 2 3 & S €6 1T 8 9 1018
17% 093 069 065 068 078 080 080 106 182 018
Fixed Housing — RH ¢ 1 2 3 4 S 6 1 8 9 1
197 075 G72 068 Q71 Q7 071 080 Q93 155 023

*  Station locations are shown in bold with the margin of safety shown below.

43.14 Flex Boot Performance

The performance of both the flex boots was nominal. Typical even sooting was present on the
flexible boot ID of both nozzles. Both flex boots had a minimum 3.1 NBR plies intact.
Pasitive margins of safety were observed at all sections. The flex boot performance margins
of safety are summarized in Table 9.
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Table 9. 360T021 Flex Bo~* Margins of Safety

Left Hand Right Hand
Max. Perform- Max. Perform-
Material ance Material ance

Degree | Remaining Affected Margin | Remaining Affected Margin
Location |_ Plies  Depth(n) ofSafety |__Plles  Depth(n) ofSafety

0 ‘34 127 031 32 134 024
90 3.1 137 0.21 31 137 021
180 3.1 137 0.21 32 1.34 0.24
270 3.1 137 0.21 31 137 0.21

'+ Minimum flex boot overall prefire thickness is 2.5 inches.

43.15 Bearing Protector Performance

Close examination showed both of the bearing protectors performed as expected during
flight. Both of the protectors were evenly sooted on the OD around the full circumference
and showed greater erosion in line with the cowl vent holes. There was no evidence of heat
effect on the flex bearing side of either bearing protector. The postflight bearing protector
thickness measurements are in Appendix C.

Axial cracks were observed in the aft GCP bearing protector ring on both nozzles. Three
cracks were seen in the LH nozzle, and two cracks in the RH nozzle. All cracks were lined up
with the screw holes drilled through the GCP ring.

Four of the attach bolts in the LH forward GCP bearing protector ring were fractured flush
with the aft face of the cowl housing. Preliminary PFAR 45C-05 was written. No bent bolts
were observed following removal of the bearing protectors.

43.16 Cowl Housing Insulation Segments Performance

The performance of the cowl housing insulation segments was nominal. Both the LH and RH
segments were evenly sooted around the full circumference and showed typical surface heat
effects. Surface blisters were seen on the LH segments from 110-to-215 degrees, and on the
RH segments from 315-0-220 degrees.

Following removal from the com housing, the insulation segment bondlines showed no
abnormal heat effect or erosion. No soot was seen in ecither bondline.
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43.17 Flex Bearing
LH

The flex bearing performance during flight was acceptable. There were no anomalies
associated with flight or splashdown. Examination of the flex bearing revealed no damage,
soot, heat effect, or flow indications. Intermittent medium-to-heavy corrosion was seen on
the aft ID tip of the bearing aft end ring over 10 percent of the circumference.

RH

The flex bearing performance during flight was acceptable. There were no anomalies
associated with flight or splashdown. Examination of the flex bearing revealed no damage,
soot, heat effect, or flow indications. Intermittent medium-to-heavy corrosion was seen on
the aft ID tip of the bearing aft end ring over 10 percent of the circumference.

4318 Throat Diameter

‘The average LH nozzle postfire throat diameter was 55.929 inches which yields an erosion
rate of .28 mils/second based on an action time of 125.0 seconds. The average RH nozzle
postfire throat diameter was 55.790 inches which yields an erosion rate of 7.67 mils/second
based on an action time of 125.8 seconds. RSRM postfire throat diameters have ranged from
55.787-t0-56.048 inches.

43.19 Results of Spedial Issues and Concerns (Nozzle)

TWR-60635 identified areas for special evaluation for 360T021. The nozzle issues are listed
below with their respective results.

1. Condition: Low Density Indications (LDIs) were found in the LH nozzle adhesive
bondlines between the nose cap and forward nose ring, and between the
nose cap GCP and nose inlet housing.

Results:  The prefire LDI documented at 242 degrees correlated well with an
adhesive void found at 244 degrees (see PFOR, pages C-19 and C-19A).
The remaining documented prefire LDIs were not found.

2 Condition: Blemishes were found on the LH nozzle CCP surface at the aft end of the
cowl and the forward end of the outer boot ring. The worst case blemish was
0.058 inch deep at the aft end of the cowl at 180 deg.

Resultss  FErosion and char at 180 degrees was within the RSRM experience base. No
unusual conditions were seen.

bocwo.  TWR60695  |vau
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TARcokol cORPORATION

SPACE OPERATIONS

3. Condition:

Results:

4. Condition:

Results:

§. Condition:
Results:

6. Condition:

Results:

7. Condition:
Results:

8. Condition:
Results:

9. Condition:
Results:

The ID surface of the LH cowl silica cloth insulator was contaminated with
EA913NA adhesive. The excess adhesive was sanded off prior to bonding
the cowl to the cowl housing.

The bond surface appearance and failure mode was typical of previous
RSRM nozzle cowls. No evidence of bond contamination was seen.

The LH cowl spring pin hole at 100 deg was drilled approximately 0.15 inch
too deep into the cowl insulation segment.

No unusual conditions were observed. The hole did not extend through the
insulation segment postfire thickness.

LDIs were seen in the LH cowl housing adhesive bondline.
Four adhesive voids were found which correlated with the prefire LDIs.

LDIs were found in the RH nozzle adhesive bondline between the nose cap
GCP and nose inlet housing.

Four adhesive voids were found which correlated with the prefire LDIs.

LDIs were seen in the RH cowl housing adhesive bondline.
Two adhesive voids were found which correlated with the prefire LDIs.

Two LDIs were found in the RH aft exit cone GCP at the forward end.

The area of the cone that contained the LDIs was sectioned, polished, and
photographed. No evidence of a delamination or porous area was found.

LDIs were found within the RH nose cap GCP.

Condition could not be evaluated due to the destructive nature of the GCP
removal process during washout.

10. Condition: The LH nozzle flex bearing has been scheduled for limited use.

Results:

Subsequent to disassembly, a change in the flex bearing unbond criteria
resulted in this bearing being fully compliant with engineering
requirements. Therefore, per MRB action the “I” has been removed from
the bearing part number.

bocno.  TWR-60695  |vou
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Appendix A
Insulation PFORs

Final Postflight Hardware Evaluation Report
3607021 (RSRM-21, STS-45)

October 1992

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 33812

Contract No. NASS-38100
DR No. 4-23

WBS Neo. 4C801-04-01
ECS No. SS4784

T 72 ool corroramion

SPACE OPERATIONS

£.0. Box 707, Brigham City, Ltah 84302-0707 (801) 863-3511



INSULATION REQUIRED PFOR LIST

PEOR # Title

- A-1 Postfire Insulation CPI Log Numbers
A-2 Segmen't Internal Insulation Condition
A-2 Segment Internal Insulation Condition
A-2 Segment Internal Insulation Condition
A-2 Segment Internal Insulation Condition
A-8 Igniter Nozzle Insert Throat Diameter

Measurements
—_ A-3 Forward Segment Liner Pattern

A4 Forward Center Segment Liner Pattern
A-5 Aft Center Segment Liner Pattern
A-6 Aft Segment Liner Pattern
A-7 Acreage and Joint Internal Insulation

Sample Condition

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Final

Joint or  Report Page

Location Number
N/A A-1
Forward A-2
Segment
Forward Center A-3
Segment
Aft Center A4
Segment
Aft A-5
Segment
Igniter A-6
Nozzle Insert
Forward A-7
Segment
Forward Center A-8
Segment
Aft Center A-9
Segment
Aft A-10
Segment
Forward Center A-27
Segment Acreage

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

DOC NO.

TWR-60695  [vou
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SPACE OPERATIONS

INSULATION REQUIRED PFOR LIST (Cont.)

Final
) Joint or  Report Page
PFOR # Title Side Location = Number
A-1 Postfire Insulation CPI Log Numbers Right N/A A-11
A-2 Segmexft Internal Insulation Condition Right . Forward A-12
Segment
A-2 Segment Internal Insulation Condition Right Forward Center A-13
Segment
A-2 Segment Internal Insulation Condition Right Aft Center A-14
Segment
A-2 Segment Internal Insulation Condition Right Aft A-15
Segment
A-8 Igniter Nozzle Insert Throat Diameter Right Igniter A-16
Measurements Nozzle Insert
A-3 Forward Segment Liner Pattern Rigfit Forward A-17
v Segment
A4 Forward Center Segment Liner Pattern Right Forward Center A-18
Segment
A-5 Aft Center Segment Liner Pattern Right Aft Center A-19
Segment
A-6 Aft Segment Liner Pattern Right Aft A-20
Segment
A-7 Acreage and Joint Internal Insulation Right Forward Center A-21
Sample Condition Factory Joint, 0°
A-7 Acreage and Joint Internal Insulation Right Forward Center A-22
Sample Condition Factory Joint, 120°
A-7 Acreage and Joint Internal Insulation Right Forward Center A-23
Sample Condition Factory Joint, 240°

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)




TAcokol cOrRPORATION

SPACE OPERATIONS

INSULATION REQUIRED PFOR LIST (Cont.)

Final
Joint or  Report Page
PFOR # Title Side Location = Number
A-1 Acreage and Joint Internal Insulation Right Fwd Ctr Segment A-24
Sample Condition Flap Region, 0°
A-7 Acreagé and Joint Internal Insulation Right Fwd Ctr Segment A-25
Sample Condition v Flap Region, 120°
A-7 Acreage and Joint Internal Insulation Right Fwd Ctr Segment A-26
Sample Condition Flap Region, 240°

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)
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SPACE OPERATIONS

— POSTFLIGHT OBSERVATION RECORD (PFOR) A-1
Postfire Insulation Common Planning Index (CP1) Log Numbers

Motor No.: 360T021 (STS—45) | Side: Left (A) oete: & Dek 1992

Assessment Engineer(s)/Inspector(s): K[Q!h‘t\ Alborechtsen
A. igniter Chamber wiskd-ol  ( QD'D pooodzd .  RG\ID
B. Igniter Adapter jusczadz _ (102) ©® BrALZ]
C. Forward Segment ueT0-65 _(30M) DeLOODS”  HCFIF
D. Forward Center Segment (M6 T1T1-01 (9063) 00000\ S NCGXG
E. Aft Center Segment 1u1b111-ol (103) 0000013 HEE3IV
F. Aft Segment M1b357-03 _ (Jo4) © ocoeed]  MCFIS

—. ‘es | Comments

® 60‘?«\ aomber @r oM~ tA _tsm‘-\er kAA.?*Cl‘ ._.:As‘ﬂa)'l'
was wt yet been aLSSu‘J&ed.

v;riﬂaﬂon Form(s)? Yes #No Clarification Form Page No.(s):

bocwo.  TWR-60695  |vo
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SPACE OPERATIONS

— POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal insulation Condition (After Low Pressure Rinse)

Motor No.: 360T021 (STS-43) Side: Left (A) ) Date: 1 ., A5 1§92

Assessment Engiqo«(t)llmpoctw(o): m A/\ ol L&V
/ / T

Segment: Forward

Segmaent Internat insutation Observations: Yes No Comment #
A. Abnormal Erosion? }
8. Gas Paths? +
C. Pty Separations? l/ .
D. Abnormal Blistars? A
€. Abnormal Cuts or Gouges? \/
F. Forsign Material Within Insulation? v
G. Non-Uniformities in the Eleven Point Bum-out

Pattemn? (Forward Segment Only) \/ _/

H. Liner Completely Missing? (Center Segments Only) 3
. NBR Under the CF/EPOM Exposed in the Aft Dome? /

Notes /| Commaents

Prefiminary PFAR(s)? Yes /( No Preliminary PFAR Number(s):

yd
T Jarification Form(s)? Yes __’K_uo Clarification Forrn Page No.(s):

pocmo.  TWR-60695  |vau
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SPACE OPERATIONS

POSTFUIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Revision A

Jotor No.:  RSRWA- %\ side: (X Lett (A) [ Right (8) | Date: &/12 )92
Assessment Engineer(s)/inspector(s): r{w Ma(_t\(Y
Segment: O Forweard $ Forwdc.ntor O att Center 0O an
Segmaent Internal insulation Observationsi Yes No Commaent #
A. Abnermal Erosion? v
8. Gas Paths? v
C. Ply Separations? /
D. Abnormal Blisters? v
E. Abnormal Cuts or Gouges? \//_
F. Forsign Material Within Insulstion? v
G. Non-Uniformities in the Eleven Point Burn-out
Pattem? (Forward Segment Only) MIA
H. Liner Completely Missing? (Center Segments Only) V.
L. NBR Under the CF/EPOM Exposed in the Aft Dome? N A
. /
Notes /| Comments o ok .
0° _ cpake-like ric:ze
1. (A of Yoy ] sn»
™ lies wo $'H' A & Ci\”/M'c.'(tV\’\i'a(. oriea‘\a'{'?”, G.":w'l'
" l \ / wid c '
l X onG ,‘ L= ——B—T‘\)—;:‘/_-: } 099
R 1
¢ ( “
29
4
) |
5 ,L\L 20 gp
o —
m:;l,,‘c\ ;'q‘_", Je ""Dwr/
/4 f-‘or Sqm P/e wsds rfbaur‘/ /:’P" A o ‘/Cé
no Vﬂcls @« Pre ua*I«J be JWrM case + ;p;u/a //sb')
(Reference PFOR A-1 pase A-27)
Preliminary PFAR(s)? Yes ___‘Z No Preliminary PFAR Number(s):
~ arification Form(s)? Yes ___‘/_,No Clarificstion Form Page No.(s):

RENTSION ___

lvor

ORGINAL PAGE IS
OF POOR QUALITY
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SPACE OPERATIONS

R POSTFUGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal insulation Condition (After Low Pressure Rinse)

Motor No.: 360T021 (STS—495) Side: Lett (A)

Date: ﬂv?A 4 r/fy“;

Assessment Engineer(s)/Inspector(s): E 0 m dc k Y
/

Segmaent: Aft Center

Segment Intemal insulation Qbservaticns:

Abnormal Erosion?

. Gas Paths?

Pty Separations?

Abnormal Blisters?

Abnormal Cuts or Gouges?

. Foreign Material Within insulation?

. Non-Uniformities in the Eleven Point Bum-out
Pattem? (Forward Segment Only)

. Liner Completely Missing? (Center Ssgments Only)
NBR Under the CF/EPDM Exposed in the Aft Dome?

@Irmoowy

~ X

Comment #

Yes /

No
/L

L

/
S
yd

”~

=
A

7-

e
>

i
T

Notes / Commaents

o

sliminary PFAR(s)? Yes y/ Preliminary PFAR Number(s):

T

“iarification Form(s)?

Yes _,Lﬂo Clarification Form Page No.(s):

DOC NO.

TWR-60695  |vor

SEC
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SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
SQQ.mont Internal Insulation Condition {After Low Pressure Rinse)
Motor No.: 360T021 (STS-45) Side: <Right={il).. ( A ) Dato;‘_M_ﬁ__‘z:,z_ /9'7'.51
7 X 7
Assessment Engineer(s)/Inspector(s): I( o0 M . 4 /(v ~_ \7"' 1aG ’33 1992
Segment: Aft i J '
Segmaent Internal Insulation Qbservations: Yes No Comment #
A. Abnormal Erosion?
8. Gas Paths? L
C. Pty Separations? S
D. Abnormal Blisters? Z
€. Abnormal Cuts or Gouges? v
F. Foreign Material Within Insulation? |
G. Non-Uniformities in the Eleven Point Burn-out
Pattern? (Forward Segment Only) A /g
H. Liner Completely Missing? (Center Segments Only) &,zg
I. NBR Under the CF/EPDM Exposed in the Aft Dome? v

Notes /| Commaents

Special issue 3.1.1.1 - ,{f{ [{ame 7[v;c~/or(j J'vivtf Ptv-f: fe /-'was\,ﬁwc/

- sS/a ‘
bg F{Um A ¢ Norm £ ca / 7/ 72
(on washoet “3) ‘
“reliminary PFAR(s)? Yes |Z No Prefiminary PFAR Number(s):
y.uriﬁcaﬁon Form(s)? Yes U No Clarification Form Psge No.(s):

socwo.  TWR-60695  |vou
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— POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
igniter Nozzie insert Throst Diameter Measurements (Data Coilection Only)

Motor No.: 360T021 (STS—45) Side: Left (A) oete: Toly 1972

Assessment Engineer(s)/inspector(s): B danl  Bauved

mmwummmmtwmmm

Diameter
Degree Measurement
Locstion (inches)
0 6.N51
60 6. 8464
120 6481
Notes / Comments
4
™ _arification Form(s)? Yes _'/_ No Clarificstion Form Page No.(s):

oocno  TWR-60695  |ve
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-3
Forward Segment Liner Pattern (Data Collection Only)

N> N
>
L N
270° \Lf N Heavy Liner
[] ught (spotty) Liner
[] No Liner
180° .
Tang End

Chnﬁcahon Form(s)?

Motor No.: 360TN2t (STS—4S) Side: Left (A) Date: [ -A- A
Assessment Engineer(s)/inspector(s): SC OV SPEACER
Sketch Forward Segment Liner Pattern Observations Below:

FORWARD

FACE OF FACTORY ° FACTORY

FORWARD JOINT JOINT FLAP  FLAP

OOME Ao <161.&> BULE <0.0>
180°
\&\\\ <ocation From End of Tang>
90° \\\

ANELR

180°

270° 90°

00

AFT LOOKING FORWARD

Yes _L/_No

00OC NO.

Clarification Form Page No.(s):

TWR-60695

IVG.

SEC
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-4
Forward Center Segment Liner Pattern (Data Collection Only)

Motor No.: 360T021 (STS—43) Side: Left (A) Date: Q-i12-"12
Assessment Engineer(s)/Inspector(s): CCOTT_SPERCER
Sketch Forward Center Segment Liner Pattern Observations Below:
gl NOL Takbibee
Fley <16t
180°
s \\\ <Location From End of Tang>
S
r
z
B
90° \
4
!
I Xe.d A |
—_ 180°
0° AN 270° / \ 90°
- - U/
3 2 :
0 u""; \ - O
3 % AFT LOOKING FORWARD
r m
z z\
m
4 \
270° Heavy Liner
\ D Light (spotty) Liner
\ [:] No Liner
180°
Tang Clesis
yd
“Carification Form(s)? Yes / No  Clarification Form Page No.(s):
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-5
Aft Center Segment Liner Pattern (Data Collection Only)

Motor No.: 3607021 (STS-45)

Side: Left (A) Date: 8-C-92.

Assessment Engineer(s)/inspector(s): 7] NEVAREZ - Qu Mac Kley
- /

Sketch Aft Center Segment Liner Pattemn Observations Below:

AFT LOOKING FORWARD

FORWARD FACING FACTORY
N8R JOINT FLAP
INHIBITOR <181. LB FLAP
180° \
. \ <Location From End of Tang>
\‘\..
i
90°
-
X
<~ !%
s 2| 180°
~— =< =
1~
o - 270° 90°
|
- / o
X

23N

Heavy Liner

\.
\
270° ! .
e— %' / ;30‘ ‘ = [:] Light (spotty) Liner
“— a}‘-‘ 200 — > [] No Liner
L
180° - \
Clevis End Tang End

" arification Form(s)?

Yes

Clarification Form Page No.(s):

ooc no. * TWR-60695 Ivou.
SEC 'PA& A-9
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SPACE OPERATIONS

et : POSTFLIGHT OBSERVATION RECORD (PFOR) A-8

Aft Segment Liner Pattern (Data Collection Only)

Motor No.: 3607021 (STS-45) Side: Left (A)

Date: NS 2\ Q-

Assessment Engineer(s)/Inspector(s): .\ o\ ncpnen

7 Sketch Aft Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY FACTORY FACTORY AFT FACE
NBR JOINT . JOINT JOINT OF AFT
INHIBITOR <28.> <208.& <328.> DOME
180°
<Location From End of Clevis>
900
7
(¥4
2
- (@; 180°
0° < 270° 90°
o o
AFT LOOKING FORWARD
270°
A Heavy Liner
< [] ugnht (spotty) Liner
J"—-A [[] WNo Liner
180°
Clevis End

" arification Form(s)?

Yes v No Clarification Form Page No.(s):

pocno. TWR-60695 lvu
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SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) A-t
Postfire Insulation Common Planning index (CP1) Log Numbers

Motor No.: 380T021 (STS—48) | Side: Right (8) pate: & COct 1712
T AT\ PN
T o . SN pec . Serial No. CPi Log No.
A. igniter Chamber WwASih3-ot (101 ) eccc025 RGO
B. igniter Adapter IW\SO218-12- (d02.) © RALZ]
C. Forward Segment \W16190-65 (10M) 0000006 HeFEXI F
D. Forward Center Segment WU 1b191-0l (903%) OOOCD\A HNEFIV
E. Aft Conter Segment wielfi-of  _(903)  otoeolN HCF3V
F. Aft Segment W1b15703  (F04)  eoDoob  NLFIB

"7’¢uICommum

O Seriad aomber Lor BRM-2IB IJ«?EEP Naster
Wastoor las wot yeb ban  assigned,

“Clarification Form(s)?

/
Yes L No Clarification Form Page No. (s):

pocwo. TWR-60695  |ve
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 3607021 (STS—4S) Side: Right (8) Date: ;2 Jung /442
Assessment Engineer(s)/inspector(s): /CZO /[ m%
Segment: Forward /
mmmummmm Yes Ny Comment #
A. Abnormal Erosion? ’
8. Gas Paths? 7y
C. Ply Separations? /.
D. Abnormal Biisters? 7
E. Abnormal Cuts or Gouges? ' Z/
F. Foreign Material Within Insulstion? : /
G. Non-Uniformities in the Eleven Point Bum-out
Pattern? (Forward Segment Only) \/
H. Liner Completely Missing? (Center Segments Only) AJ;/A'
I. NBR Under the CF/EPOM Exposed In the Aft Dome? LA

Notes /| Comments

— liminary PFAR(s)? Yes _7.0«: Preliminary PFAR Number(s):
Clarification Form(s)? Yes -/ No Clarification Form Page No.(s):

ocno  TWR-60695  |vou
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SPACE OPERATIONS

— POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
: Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T021 (STS—45) | Side: Right (B) pate: (/23/52

Assessment Engineer(s)/inspector(s): 2«) \,\O‘J

Segment: Forward Center

Patteam? (Forward Segment Only)
H. Liner Completely Missing? (Center Segments Only)

i. NBR Under the CF/EPOM Exposed in the Aft Dome?

Ssgment Internal Insulation QObservaticns: Yes No/ Comment #

A. Abnormal Erosion? p

B. Gas Paths? Q

C. Ply Separations? / /

D. Abnormal Blisters? /.,

E. Abnormal Cuts or Gouges? / 2

F. Foreign Material Within Insulation? V4

G. Non-Uniformities in the Eleven Point Burn-out i

Notes / Comments

~-«liminary PFAR(s)? Yes / No Preliminary PFAR Number(s):

“Clarification Form(s)? Yes __.J No Clarification Form Psge No.(s):

bocno. TWR-60695  |va
- SEC |n¢z A-13
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T021 (STS-4S) Side: Right (B) oate: ¢ /14/93
Assessment Engineer(s)/Inspector(s): Qm A/\ DULQ‘Y / '
Segment: Aft Center ’ j {
Segment Internal insulation Observations: Yes No Comment #

A. Abnormal Erosion? I/

B. Gas Paths? \/

C. Pty Separstions? /

D. Abnormal Blisters? /

E. Abnormal Cuts or Gouges? |4

F. Foreign Material Within Insulation? v’

G. Non-Uniformities in the Eleven Point Bum-out

Pattern? (Forward Segment Only) NA

H. Liner Completely Missing? (Center Segments Only) \/

. NBR Under the CF/EPDM Exposed in the Aft Dome? NA
Notes / Comments

viminary PFAR(s)? Yes V4 /o Preliminary PFAR Number(s):

" arification Form(s)? Yes \V/_No Clarification Form Page No.(s):

ooc no.  TWR-60695 Ivu.
sec | A== A-14
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segmaent Internal insulation Condition (After Low Pressure Rinse)

Motor No.: 360T021 (STS-45) Side: Right (B) oste: M. 27 J59R
Assessment Engineer(s)/inspector(s): K ¢ o A'/] o A /é' v : '
Segment: Aft e
Segmaent Internal Insulation Qbservations: Yes No Comment #

A. Abnormal Erosion? ' <

B. Gas Paths? £

C. Ply Separations? —i

D. Abnormal Blisters? e

E. Abnormal Cuts or Gouges? v

F. Foreign Material Within Insulation? |74

G. Non-Uniformities in the Eleven Point Burmn-out

Pattern? (Forward Segment Only) A /,5%

H. Liner Completely Missing? (Center Segments Only) /A

I. NBR Under the CF/EPDM Exposed in the Aft Dome? P4
Notes /| Commaents

N AA  Proliles e ot ref)c\ oA 6* s

eliminary PFAR(s)? Yes _‘Z_ No Preliminary PFAR Number(s):

lae g

“Clarification Form(s)? ____Yes __ L/ Mo Clarification Form Page No.(s):

bocwo.  TWR-60695  |vo
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SPACE OPERATIONS

~ POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
igniter Nozzie Insert Throat Diameter Measurements (Data Collection Only)

Motor No.:  380T021 (STS-4S) Side: Right (B) oete: JOLY V192

Assessment Engineer(s)/inspector(s): RBovan BA\)&H

Record the igniter Nozzie Insert Throst Diameter Measurements Below:

Diameter
Degree Meeasurement
Location (inches)

0 649

:o 6-:2.4;_

Notes / Comments

T urification Form(s)? Yes Y N Clarification Form Page No.(s):

bocmo.  TWR-60695  |vou
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SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-3
Forward Segment Liner Pattern (Data Collection Only)

Motor No.: 3607021 (STS-45) Side: Right (8) Date: 08 -id 93
Assessment Engineer(s)/inspector(s): z —” ﬁt o mJ
Sketch Forward Segmaent Liner Pattemn Obumﬁogs Below:
FORWARD
FACE OF FACTORY ° FACTORY
FORWARD JOINT JOINT FLAP  FLAP
DOME A2.4> <181.&> BULB <0.0>
180°
%/ <t.ocation From End of Tang>
g0° ////
e 180°
270° 90°
00
00
AFT LOOKING FORWARD
Heavy Liner
270°
[C] ugnt (spotty) Lineq
/1 D No Liner
/'/ /
/" v"‘/
180° /
Tang End
" Clarification Form(s)? Yos V. _No  Clarification Form Page No.(s):
peveon bocno  TWR-60695  |vou
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SPACE OPERATIONS

o POSTFUGHT OS8SERVATION RECORD (PFOR) A-4
Forward Center Segment Liner Pattern (Data Collection Only)

b9

Motor No.: 360T021 (STS-4S) Side: Right (B) Date:

Assessment Engineer(s)/inspector(s): SOTT SPFEER

Sketch Forward Center Segment Liner Pattemn Observations Below:

FORWARD FACING FACTORY
N8R . JOINT FLAP
ase BULB  FLAP
180°
d_ocation From End of Tang>
ASWALLAAS
Q0°
- K 180°
. Y AZN T ALLOIS
B 5 / .
0° ST T 270° 90°
s/ ) ’
///J ‘[-’ ‘l' 0°
/ AFT LOOKING FORWARD
270° Heavy Liner
/ D Light (spotty) Liner
W3 ALLOES D No Liner
180° : |
T.pg End
“Qardication Form(s)? Yes _'/_.No Clarification Form Page No.(s):

pocwo  TWR-60695  |va
T s=c [PAE A-18




POSTFLIGHT OBSERVATION RECORD (PFOR) A-S
Aft Center Segment Liner Pattern (Data Collection Only)

Motor No.: 360T021 (STS-48) Side: Right (B) Date: F-24-92.

Assessment Engineer(s)/inspector(s): A\ . A EYALE2—

Sketch Aft Center Segment Liner Pattern Observations Below:

FORWARD FA .  FADJORY
NBR ~ 799 ¢ fabrod T
INHIBITOR \_/act.o

3

180°
\ <.ocation From End of Tang>
90°
E O
> z
— 2 g ‘ < 180°
-
0° 270 90
C 1 < < -
Z : = 2 0
~ % % AFT LOOKING FORWARD
270° Heavy Liner
\ a D Light (spotty) Liner
Z E] No Liner
180°
Clevis End Tang End
- ~

No Clarification Formn Page No.(s):

oocne.  TWR-60695 lvu
- SEC I PAGE A-19




T2 ool corroraTION

- POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
Aft Segment Liner Pattern (Data Collection Only)

Motor No.: 3807021 (STS-45) Side: Right (B) Date: S-37- 71

Assessment Engineer(s)/inspector(s): E M\g H’ﬂ E! :Q! |

Sketch Aft Segment Liner Pattern Observations Below:

FORWAFRD FACING  FACTORY FACTORY FACTORY  AFT FACE
m;‘:a?on Ja?‘o' <208.& <20.> DOME
180°
<Location From End of Clevis>
90°
- { 180°
0° (ORI 270° 90°
¥
\ 0°
/ v AFT LOOKING FORWARD
270°
Heavy Liner
D Light (spotty) Liner
[] Ne Liner
180°
Clevis End
"ification Form(s)? Yes __‘“No  Curification Form Page No.(s): ALg

bocwo.  TWR-60605  |va
sec [ >4 A-20




T2 lokol cOrRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint intermnal Insulation Sample Condition

Motor No.:  360T021 (STS—45) Side: Right (B) Dete: 27> ©Oep 72

Assessment Engineer(s)/inspector(s): 14‘;!?'\. ﬂ»lb_r_ccl\m, Nen.  FasSwan

Segment: Forward Center

Sample Locstion: Forward Center Factory Joint

Degree Location: 0

internat insulation Sample Qbservations: Yes No Comment #

A. Gas Paths? \/,

8. Voids? v

C. Insulstion-to-Case Unbonds? v

D. Pty Sepanstions? v,

E. Tears? (including the flap terminus region) v
Notes / Comments

Wo vors ANete®
Preliminary PFAR(s)? Yeos _i No Preliminary PFAR Number(s):
Haanﬂaﬁon Form(s)? Yes __)(No Clarification Form Page No.(s):
bocno  TWR-60695  |vou

sec [ o= A-21



TARiokod CORPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint internal insulation Sample Condition

Motor No.: 360T021 (STS-48) | Side: Right (B) pate: 78 Sex T2

Assessment Engineer(s)/Inspector(s): KN A A]\,&km - ?ﬁ) WAl A
r v
Segment: Forward Center

Sample Location: Forward Center Factory Joint

Degree Location: 120

Internal Insulation Sample Observations: Yes y Comment #
A. Gas Paths? L
8. Voids? v
C. Insulation-to-Case Unbonds? .
D. Py Separstions? v
E. Tears? (Including the flap terminus region) v

Notes /| Comments

No Voips MNoted

Sreliminary PFAR(s)? Yes __i No Preliminary PFAR Number(s):

v

Yes A/m:b Clarification Form Page No.(s):

.cmiﬁation Form(s)?

: bocwo.  TWR-60695  |va
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TAiokol corrPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint Internal insulation Sample Condition

Motor No.: 380T02t (STS-45) Side: Right (8) Date: 28 Sep 92-

Assessment Engineer(s)/Inspector(s): v IO

Segment: Forward Center

Sample Location: Forward Center Factory Joint

Degree Location: 240

Internal insulation Sample Observations: Yes
A. Gas Paths?

Comment #

B. Volds?

C. Insulation-to-Case Unbonds?

0. Pty Separations?

5
\T\\F‘\P\

€. Tears? (including the flap terminus region)

Notes /| Comments

No VOIDS  NOTED

Sreliminary PFAR(s)? ______ Yes _l{ No Preliminary PFAR Number(s):

Yeos _#no Clarification Form Page No.(s):

oocno.  TWR-60695 lva
i sEC Inm A-23




POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint Intemal insulation Sample Condition

Motor No.:  360T021 (STS-45) Side: Right (B) bate: 28 Sep T2
Assessment Enginser(s)/inspector(s): S AAL Py \ k
Segment: Forward Center

Sample Location: Flap/Flap Buib Reglon

Degree Locstion: 0

Internal Insuiation Sample Observations: Yes No Comment #
A. Gas Paths? v
B. Voids? 5_
C. insulation-to-Case Unbonds?
0. Ply Separations? ‘C
E. Tears? (Including the flap terminus region) v
Notes / Commaents
—_ NO  VOIDS  NOTED
-eliminary PFAR(s)? __ Yes N0 Preliminary PFAR Number(s):
" Clarification Form(s)? Yes 25 No Clarification Form Page No.(s):

bocno  TWR-60695 v
SEC lnAGE A-24




TRcokol corrorRATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint Internal Insulation Sample Condition

Motor No.: 360T021 (STS-45) | Side: Right (B) oate: 28 Sep 92

Assessment Engineer(s)/inspector(s): 1‘& ?MA,_M_S-‘MM————

Segment: Forward Center

Sample Location: Flap/Flap Bulb Regilon

Degree Location: 120

Internal insuiation Samptle Observations: Yes No Comment #
A. Gas Paths? ' \/‘_
B. Voids? v
C. Insulation-to-Case Unbonds? v
D. Ply Separations? ‘t//' Z

E. Tears? (Including the flap terminus region)

Notes / Comments

NO VOIDS NOTED

Sreliminary PFAR(s)? Yes 5 No Preliminary PFAR Number(s):

’-.'..'.’.CI ification Form(s)? Yes Z No Clarification Form Page No.(s):

boc 0. TWR-60695  |vou
T sec | PASE A-25




TAiokol corRFORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint internal Insulation Sample Condition

Motor No.: 360T021 (STS-45) Side: Right (B) pste: 2R Ses 92

Assessment Engineer(s)/Inspector(s): ’\_t WA \% = SuA oA Eé: LA Elbmckisg A

Segment: Forward Center

Sample Location: Flap/Flap Bulb Region

Degree Location: 240

Internal insuiation Sample Observations: Yes Comment #
A. Gas Paths?

B. Voids?

C. Insulation-to-Case Unbonds?
D. Ply Separations?

E. Tears? (including the flap terminus region)

JN<E

Notes /| Commaents

ND VOIDS NOTED

“reliminary PFAR(s)?

Yes _x_ No Preliminary PFAR Number(s):

TClarification Form(s)?

Yes 7Lm: Clarification Form Page No.(s):

bocno  TWR-60695  |vo
— SEC |PAGE A-26




TARoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-7
Acreage and Joint Internal insulation Sample Condition

Motor No.: 3607021 (STS-45) side: A bat: 2D o 92—
Assessment Engineer(s)/inspector(s): mc,\ ﬂ( b&\d‘bﬁﬁ
} =

Segment: Center. ForwarD
Sample Location: S .  FWOD oF TANG
Degree Location: qD DEG.
internal Insulation Sample Qbservations: Yes N Comment #

A. Gas Paths? \/:

B. Voids? v

C. Insulation-to-Case Unbonds? '/1

D. Pty Separations? ‘/,

E. Tears? (Including the flap terminus region) N4
Notes / Comments

AT f-td?c," was pre_bo\'l o the  tasuladia ocreaqe

r“”,\?"!‘n? Pos‘“ﬂﬁk} .‘&spec*’lbl\ gl: Ksc_. A SAAPIQ aS

removed per~  AD  %CL-ST. TMe N‘c\?e appeardd to
be  exbra thXk Msolalba o thes  reglon. A typical
(ross -section 15 shewr  below:

' (1.60)

(.\120)

(.\120)
KF// 7 ////////I//j

[ I

(240 Max)
«liminary PFAR(s)? Yes X No Preliminary PFAR Number(s):
duiﬁaﬁon Form(s)? Yes __)_(_ No Clarification Form Page No.(s):
. cocno.  TWR-60695 v
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TWR-80895

Appendix B
Case, Seals and Joints PFORs

Final Postfiight Hardware Evaluation Report
3607021 (RSRM-21, STS-45)

October 1992

Prepered for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 33812

Contract No. NASS-38100
DR No. 423

WBS No. 4C801-04-01
ECS No. SS4764

T oo corroranion

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (B01) 863-3511



TR ool corroraTION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED PFOR LIST

PFOR # Title

B-2 S& A Device (Barrier-Booster and
Environmental Seal Region) Condition

B-7 S&A Rétor Shaft O-ring Condition
(Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B-4 Leak Check Plug/SI Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B-4  Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B4 Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B4 Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

Side
Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Final
Jointor Report Page
Location Number
S&A B-1
S&A B-2
S&A B-3
126°
S&A B—4
126°
S&A B-5
126°
S&A B-6
306°
S&A B-7
306°
S&A B-8
306°
18° SII B-9
18° SII B-10
18 sl B-11
198¢ SII B-12
198° SII B-13
198° SII B-14

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

oocno. TWR-60695

Jver
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T ool corrorRATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

PEOR ¢ Title

B-3 Internal Nozzle Joint Condition

B-$ Large Diameter (Joint) O-ring Condition
(Detailed)

B-1 Leak Check Plug/SH and Port Condition
(At Removal)

B4 Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-3 Internal Nozzle Joint Condition

B-5 Large Diameter (Joint) O-ring Condition
(Detailed)

B-1 Leak Check Plug/SH and Port Condition
(At Removal)

B4 Leak Check Plug/SII Condition

’ (Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-3 Internal Nozzle Joint Condition

B-5 Large Diameter (Joint) O-ring Condition
(Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B4 Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SIT)
O-ring Condition (Detailed)

Side
Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Final

Jointor  Report Page
Location Number

Nozzle B-15
Joint #2

Nozzle B-16
Joint #2

Nozzle B-17
Joint #2

Nozzle B-18
Joint #2

Nozzle B-19
Joint #£2

Nozzle B-20
Joint #3

Nozzle B-21
Joint #3

Nozze B-22
Joint #3

Nozzle B-23
Joint #3

Nozze B-24
Joint #3

Nozzle B-25
Joint #4

Nozzle B-26
Joint #4

Nozzle B-27
Joint #4

Nozzle B-28
Joint #4

Nozzle B-29
Joint #4

(Noge: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

DOC NO.

TWR-60695
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TRlokol cOrRPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

PFOR # Tite

B-3 Internal Nozzle Joint Condition

B-S Large Diameter (Joint) O-ring Condition
(Detailed)

B-1 Leak Check Plug/SII and Port Condition
(At Removal)

B-4 Leak Check Plug/SII Condition
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

B-8 Packing With Retainer Condition
(Detailed)

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

B-9 Case Factory Joint Condition

Side
Left

Left
Left
Left
Left

Left

Left
Left
Left
Left
Left
Left

Left

Joint or

Location

Nozze
Joint #5

Nozzde
Joint #5

Nozzle
Joint #5

Nozzle
Joint #5

Nozle
Joint #5

Nozzle

Fixed Housing

Forward
Dome

Forward

Forward
Center

Aft
Center

ET Artach/
Sdffener

Sdaffener/
Saffener

Aft
Dome

Final
Report Page
Number
B-30
B-31
B-32
B-33

B-34

B-35

B-36

B-37

B-38

B-39

B-40

B-41

B-42

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

oocno.  TWR-60695
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T7iokol CORPORATION

SPACE OPERATIONS

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Final
Joint or  Report Page

PEOR ¢ Title Side location  Number

B-2 S&A Device (Barrier-Booster and Right S&A B-43
Environmental Seal Region) Condition

B-7 S&A Rotor Shaft O-ring Condition Right S&A B-44
(Detailed)

B-1 Leak Check Plug/SII and Port Condition  Right S&A B-45
(At Removal) 126°

B4 Leak Check Plug/SHI Condition Right S&A B—46
(Detailed) 126°

B-6 Small Diameter (Leak Check Plug/SII) Right S&A B-47
O-ring Condition (Detailed) 126°

B-1 Leak Check Plug/SII and Port Condition  Right S&A B-48
(At Removal) 306°

B4 Leak Check Plug/SHI Condition Right S&A B-49
(Detailed) 306°

B-6 Small Diameter (Leak Check Plug/SII) Right S&A B-50
O-ring Condition (Detailed) 306°

B-1 Leak Check Plug/SHI and Port Condition  Right 18° SII B-51
(At Removal)

B4 Leak Check Plug/SII Condition Right 18° SII B-52
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Right 18° Sl B-53
O-ring Condition (Detailed)

B-1 Leak Check Plug/STI and Port Condition  Right 198° S B-54
(At Removal) ‘

B-4 Leak Check Plug/SII Condition Right 198° SII B-55
(Detailed)

B-6 Small Diameter (Leak Check Plug/SII) Right 198° SO B-56
O-ring Condition (Detailed)

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The
clarification form page number will be the same as the required PFOR Final Report page
number appended by a sequential alphabetic extension.)

bocro.  TWR-60695  |vou




€0l CORPORATION
ERATIONS

" CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.)

Titde
Internal Nozzle Joint Condition

Large Diameter (Joint) O-ring Condition
(Detailed)

Leak Check Plug/SHI and Port Condition
(At Removal)

Leak Check Plug/SII Condition
(Detailed)

Small Diameter (Leak Check Plug/SII)
O-ring Condition (Detailed)

Internal Nozzle Joint Condition

1 = Diameter (Joint) O-ring Condition
"Leak Check Plug/SII and Port Condition
(At Removal)

Leak Check Plug/SII Condition
(Detailed)

Small Diameter (Leak Check Plug/SIT)
O-ring Condition (Detailed)

Internal Nozzle Joint Condition

Large Diameter (Joint) O-ring Condition
(Detailed)

Leak Check Plug/SH and Port Condition
(At Removal)

Leak Check Plug/SllI Condition
(Detailed)

Small Diameter (Leak Check Plug/STI)
O-ring Condition (Detailed)

lar— ation forms will be inserted after the required PFOR in the Final Report. The
ion form page number will be the same as the required PFOR Final Report page

Right
Right
Right
Right
Right

Right
Right
Right
Right
Right

Right
Right
Right
Right
Right

ippended by a sequential alphabetic extension.)
bocmo.  TWR-60695  |vr

Jointor Report Page
Side Location =~ Number

Nozzde
Joint 72

Nozzle
Joint #2

Nozzle
Joint 72

Nozzle
Joint #2

Nozzle
Joint #2

Nozzle
Joint 73

Nozzle
Joint #3

Nozzle
Joint #3

Nozzle
Joint #3

Nozde
Joint #3

Nozzle
Joint #4

Nozzle
Joint #4

Nozzle
Joint #4
Nozzle
Joint #4

Nozze
Joint #4

Final

B-57

B-58
B-59
B-60
B-61

FEE R

B-69

B-70

B-71

[ By

ol

g

3

74

75

76

78

79

81

t. The
1 page



. PRLokol CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-2
S&A Device (Barrier-Booster and Environmental Seal Regions) Condition

Motor No.: 3607021 (STS-45) | Side: Left (A) Dete: |5 Ame (992 |

Assessment Engineer(s)/Inspector(s): P A/b/u;# L. Mﬂ-‘—-ﬁi——é;ﬂ‘-mm_

Barrisr-Booster Bore and Rotor Qbsecvations: Comment ¢
A. Hest Affected or Erpded O-ring (In Groove)?

8. Soot To or Past O-rings?

C. Heat Affected Metal?

D. O-ring Damage (In Groove)?

E. Metal Damage?

F. Excessive or No Grease?

G. Corrosion? _[
v’

NE

N R \RRK \f

2
H. Foreign Material? 3¢ yeb

. Teflon Retainer Damage?

Environmental Seal Region Qbservations:

J. Environmental O-ring Assembly Damage (Visible
Without Magnification)?

K Fonign Material?

[_\_,

lotes /| Comments

l) Seot uf{-o the primery seal b,.f' nofpls+

2) The rotor ;kcﬁ‘- sprirg hed eorrosien om its enhre surface.

- vo*“
Photo #5 (128129~ 4e-0). Pnlumu-, PFAL was ni-rc. irenmler

3) Fara. N Md‘Cl‘l(, an the sw,\J"f
seals Ca
Sewteh boit (Phote #5 1201240 ¢ -7)’ Prctrl :f””:‘ te be capper Hokess and green

‘I)Fcfcn n Meerial in the a"aqe. tavity region, (le'b #s 128129-9¢€-9)
W“rs febe green serfth beite VM'-la-', {4
Foreign Maternl «F Z loections o Hhe ool hale refien  , appars te be nylok.

(Photo &5 129130 —2 € -3)

reliminary PFAR(s)? _éYn No Prefiminary PFAR Number(s): 45 C -1/, 12 €13

',.\—’

" Slarification Form(s)? Yes

N
¥

Clarification Form Page No.(s):

bocno.  TWR-60695  |wou
I 3 |p~z B-1




TR ool cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) 8-7
S&A Rotor Shaft O-ring Condition (Detailed)

Motor No.: 380T021 (STS—45) | Side: Latt (A) pate: (S Appec| (172
. T
Assessment Engineer(s)/lnspector(s): P. th’_l,i; / .&&Jc; B.5elby, M. Lpn
T, l 3

Location: SaA Device Barrier-Booster Rotor Shaft

forward Primary O-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? !/ P _
B. O-ring Defects/Damage? —_— __Z —

C. Hest Affected or Eroded O-ring? P
D. O-ring Defects/Damage? v

Eorward Secondary Q-ring Observations:
E. Heat Affected or Eroded O-ring? -
E. O-ring Defects/Damage? [V

L Secondary O-ring Observations:
oyt G. Hest Affected or Eroded O-ring?
" H. O-ring Defects/Oamage?

AN

Notes /| Comments

__ ~liminary PFAR(s)? Yes _lélo Prefiminary PFAR Number(s):

Clarification Form(s)? Yes Mb Clarification Form Page No.(s):

cocwo.  TWR-60695  |vo
- EC lnﬁ B2




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Lesk Check Plug/SHi and Port Condition (At Removal)

Motor No.: 360T021 (STS-48) Side: Left (A)

Date: |5 Aan/ 1972

Assessment Engineer(s)/inspector(s): Pﬂlbp,}ht L. lﬂqc, &g/cz é SL/A;;, ’[nl !’or\,

Location: 128-Degree Barrier-Booster Bore

Leak Check Plug Observations:
A. Sooted Metal Surfaces?
8. Soot To or Past O-ring?
C. Foreign Material?
0. O-ring Damage (In Groove)?
E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?
G. Excessive Gresse on Plug?
H. Corrosion?
. Thread Dsmage (Visible at Removal)?

Leak Check Port Observationsi
J. Sooted Metal Surfaces?
. K. Foreign Material?
" L. Excessive Grease?
M. Corrosion?
N. Metal Damage?
0. Heat Atfected Metal?
P. Obstructed Through Hole?

Yes Comment #

RRRRARS YRS

|

Notes /| Comments

[ N

Preliminary PFAR Number(s):

wiiminary PFAR(s)? Yes -
P
™

Jlarification Form(s)? Yes

CQlarification Form Page No.(s):

pocno.  TWR-60695  lvou
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TARool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sli Condition (Detailed)

Motor No.: 3607021 (STS-45) Left (A) Date: |5 ﬁqa[ 199 2.

Assessment Engineer(s)/inspector(s): P A/b/‘lé A'}L L /mjé&@g_m_ﬂ—#ﬂ——-

Location: 126-Degree Barrier-Booster Bore

Lask Check Plug Qbservatiohs: Yes
A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?
C. Seal Surface/Thread Damage?

Notes / Comments

No Preliminary PFAR Number(s):

. liminary PFAR(s)? Yes

(N
F 3

Clarification Form(s)? Yes Clarification Form Page No.(s):

bocno  TWR-6069¢  |vo
- SEC | Pace B4




TR ool cORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) 8-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Left (A) Date: /5 A;_:L[/ (772,

Assessment Engineer(s)/inspector(s): P A/AQ‘! L. L /”qc_ , Sed L

Locstion: 126-Degree Barrier-Booster Bore ’ 4

Secondary Q-ring Qbaervations: Yes Ny Comment #
A. Heat Affected or Eroded O-ring? /,

8. O-ring Defects/Damage?

Notes / Comments

5

Preliminary PFAR Number(s):

liminary PFAR(s)? Yes

o

AR
3

Vlarification Form(s)? Yes Clarification Form Page No.(s):

oocno.  TWE-60695  |vex
— SEC {»a B_<




TA ool CORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T021 (STS-45) | Side: Laft (R) oate: |5 Aprl 1952

Assassment Engineer(s)/inspector(s): 2 A/ by + e ule 8. Selé _
Location: 308-Degree Barrier-Booster Flange 4

Comment #

Leak Check Plug Qbservationhs: Yes
A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Hest Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

. Thread Damage (Visible at Removal)?

Leak Check Port Qbservations:

J. Soated Metal Surfaces?
~ K. Fareign Materisi?

L Excessive Grease?

M. Corrosion?

N. Metal Damage?

0. Heat Affected Metal?

P. Obstructed Through Hole?

|
|

|
‘\\\\\\\ \L\\\\\\\f

Notes / Commaents

_ liminary PFAR(3)? Yeos v No Preliminary PFAR Number(s):
iarification Form(s)? Yes __‘/_, No Clarification Form Page No.(s):
bocno.  TWR-60695  |ve

sec |*+= B-6



TAiokolf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T021 (STS-45) Side: Left (A)

Date: [ Aﬁl’l'/ 792

Assessment Engineer(s)/Inspector(s): 2 . L.

Location: 308-Degree Barrier-Booster Flange

L. Selé

Leak Check Plug Qbservations:
A. Foreign Material Between the O-ring and Plug?
8. Heat Affected Metal?
C. Seal Surface/Thread Damage?

Yes Commaent #

o
v
v

———

Notes / Comments

fiminary PFAR(s)? Yes

—

Preliminary PFAR Number(s):

A
g

Clarification Form(s)? Yes

Clarification Form Page No.(s):

socwo. TWR-60695 v

SEC

| B-7



TAlokolf CORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition {Detailed)

Motor No.: 360T021 (STS-4S5) Side: Left (A) Date: [ SAIf‘I'/ / 72 Z,
I 4
Assessment Engineer(s)/Inspector(s): £ A4 4}‘* L./Me [!E!{(Z‘ B fdé‘;! M. ¢ Y on
.
Location: 308-Degree Barrier-Booster Flange
Secondary O-dng Qbservations: Yes No Comment #
A. Heat Atfected or Eroded O-ring? “
8. O-ring Defects/Damage? e
Notes / Comments
I~
-sliminary PFAR(s)? Yes L Mo Prefiminary PFAR Number(s):
Clarification Form(s)? Yes __Y __No Clarification Form Page No.(s):
L cocno.  TWR-60695  |vou

SEC | PAGE p o



THAiolol CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSEAVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T021 (STS—45) | Side: Left (A) Date: (5 ‘,4'@[/ /17 2

Assessment Engineer(s)/Inspector(s): P A/é,," L -/ d”/ ﬁz e @:; é S, 2 {é’: ﬂ Z sm A
I 7

Location: 18-Degree Sii

Sit Obsearvations: “ Yes Commaent #

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?

G. Excessive Grease on SiI?

H. Corrosion?

. Thread Damage (Visibie at Removal)?

Sit Port Qbservations:
J. Sooted Metal Surfaces?
K. Foreign Materiai?
L. Excessive Grease?
M. Corrosion?
N. Metal Damage?
0. Heat Affected Metal?
P. Obstructed Leak Check Through Hole?

|

\\4\\\\ NNV NN\

Notes /| Commaents

eliminary PFAR(s)? Yes __i£ No Preliminary PFAR Number(s):

S

Clarification Form(s)? Yes _ ¥ No Clarification Form Page No. (s):

cocno.  TWR-60695  |vou
T sec [*= B-9




TAR ool cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

360T021 (STS-45) | Side: Left (A) Date: /G Alpm] (72
Selb

Motor No.:
Assessment Engineer(s)/Inspector(s): P 4/5,‘,'4 /,7L Z, ”q& &&Zﬁﬁ«__a_d%.-l”—é-f-ﬂt—

Location: 18-Degree Sii

Sil Obsecvations: .
A. Foreign Material Between the O-ring and Sii?

8. Heat Atfected Metal?
C. Seal Surface/Thread Damage?

Yes Comment #

W

Notes / Comments

\iiminary PFAR(s)? ves __ L No Preliminary PFAR Number(s):

b.

To——

Clariﬁcatlon Form(s)? ______ Yes

___‘/_No Clarification Form Page No.(s):

poc v0.  TWR-6uUbYS lvq
- SEC Iuce B-10




THhiokol coRPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Lesk Check Plug/Sit) O-ring Condition (Detailed)

Mator No.: 3607021 (STS-4S) Side: Left (A) Date: 2

Assessment Engineer(s)/inspector(s): »° '44,,‘[-/ L. /I,(,['.!! eg é fe/é, . Lqpr[

Location: 18-Degree Sl

Primary Q-ring Qbservations; Yeos No Comment ¢
A. Heat Affected or Eroded O-ring? v

B. O-ring Defects/Damage? v~
Secondary Q-ring Qbservations:

C. Hest Affected or Eroded O-ring? v

D. O-ring Defects/Damage? /

Notes / Comments

S

sliminary PFAR(s)? Yes _£ No Preliminary PFAR Number(s):
arification Form(s)? Yes ____.‘/

Clarification Form Page No.(s):

boc o TWR-50695¢  |veu
T sec [5+= B-11




Ticool coORPORATION

SPACE OPERATIONS

* POSTFUGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

I Motor No.: 360T021 (STS-45) Side: Left (A) Oate: /5 Apf,? /772_

Assessment Engineer(s)/Inspector(s): F A/‘,-,,l ét‘ [. /&4;:!4)1 ﬁ jgzzz' m, "4 on

Location: 198-Degree Sl

§il Observations:

C. Foreign Material?

H. Corrosion?

Sil Port Observations:

K. Foreign Material?
L. Excessive Grease?
M. Corrosion?

N. Metal Damage?

L)

A. Sooted Maetal Surfaces?
8. Soot To or Past O-ring?

D. O-ring Damage (In Groove)?

E. Heat AHfected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?

G. Excessive Grease on Si?

. Thread Damage (Visible st Removal)?

J. Sooted Metal Surfaces?

O. Heat Affected Metal?
P. Obstructed Leak Check Through ilole?

Yes Comment #

\F\\\\\ Q \\\\\F\\\\f

Notes / Comments

eliminary PFAR(s)?

Pr——

Yes i~ No Preliminary PFAR Numbaer(s):

" _iarification Form(s)?

Yes __lZNo Clarification Form Page No.(s):

bocno.  TWR-60695  |vou
sec "< B-12




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) 8-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.:  360T021 (STS-43) Side: Left (A)

oate: /5 App/ 1972

Assessment Engineer(s)/inspector(s): P ”/b-zé¢ é /Is A!ié% A’ ée/éz m ‘#Z

Location: 198-Degree Sl

Sil Qbservations: . Yes No Comment #

A. Foreign Material Between the O-ring and SUI? /

B. Heat Affected Metal? N

C. Seal Surfacs/Thresd Damage? v /
Notes / Comments
) Threac! damige on fast 2 threads, )

Dmt}e s not outsid: of the th, , -

ead re -
Prels ant (A was veita. J—"’" ead no “:stdxl war found,

Phote Awmber 12812 - 12

e

«liminary PFAR(s)? V__Yes No

Preliminary PFAR Number(s): _ 45 C — 1Y

Jarification Form(s)? Yes v No

Clarification Form Page No.(s):

bocno  TWR-50695  |ver
sec | "+ B-13




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Lssk Check Plug/Sil) O-ring Condition {Oetailed)

Motor No.: 3607021 (STS-45)

Side: Left (A)

Oate: )5 Appr,/ /772

Location: 198-Degree Sl

Assessmaent Engineer(s)/inspector(s): P A/hs, £ L

/

Primary O-ring Qbservationss

Sscondary Q-ring Qbservations:
C. Heat Atfected or Eroded O-ring?
D. O-ring Defects/Damage?

A. Heat Affected or Eroded O-ring?
2. O-ring Defects/Damage?

Yes Comment #

No
v
s
YVl
v

Notes /| Commaents

“reliminary PFAR(s)?

Yes

_4 Prefiminary PFAR Number(s):

end

T Garification Foem(s)?

Yes

_IZNO

Clarification Form Page No.(s):

OOC NO.

TWR-60695 v

SEC

[**= B-14



TAcokol corPorRATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
internal Nozxle Joint Condition

Motor No.: 3607021 (STS-4S5) Side: Left (A) Date: @ poc,| 92

Assessment Engineer(s)/inspector(s): T, }(m can L S C. wal kar . L.Mdgoig-lel
Joint: Nose Inlet-to-Flax Bearing-10-Cowl (JoinP'#2) "

Intemnal Nozzie Joint Observations: Yes
A. Soot To or Past O-rings? - X

Comment #
>4

8. Heat Affected Metal?

C. Foreign Material?

D. RTV Iin Contact With or Past the Primary O-ring?

E. O-ring Damage (In Groove)? & 3

F. Heat Affected or Eroded O-rings (In Groove)?

G. Excessive or No Grease?

H. Corrosion? X 2

4 XXJX&XX 3

. Metal Damage?

Notes / Commaents

*y ..‘)od' +o (tmafé’ o- fw\ between lolt+ holes,
\n#o.( M\‘“‘Cﬂﬂf, \\ Q\(Cu\ﬂ\ &fer\ce

—

%\t ) medium wrosam ard 'pamt Qk\fis OQ Q_,A o
e matlent Y ?o~“ Q\erLcheﬂQL o~ OD TP
F'ﬁ%.
*3 ?r.\w\a.r\‘ O"f v '\3 Qe\\ Qom?\ek\f out “Q
Qrosrie at disassembl.

*2.

Brefiminary PFAR(s)? Yoo _X__No  Preliminary PFAR Number(s):

™ Starification Form(s)? _L_vu I ™ Clarification Form Page No.(s): D~ (SA

oocwo.  TWR-60495  |vou
- SEC I»ﬁ B-15




Nose inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Clarification Form

Motor No.: 3607021 (STS-45)

Kiert (&) [right (8) | Date: 9 Apci\ -

Assessment Engineer(s)/inspector(s): ~. Keﬂ‘ﬁq,‘ L‘w. | L"S,o- k’d“(@ c, L. I"Q'Ca {e{

Sketch Observations Below (include locations and sizes of sketched futuru)

I ur‘nca.( -60&\’- SCVQQ mat\ts on  Nose Talet us..\a .c\a.,\ae

° L\gt k-mié\\uv\ Cotce50v\ on b&rm g;(mg-A Q,A ﬂl:%l
Q-sf..:ué T.D. -C\Omge m\ﬂ.\—gme at 3 aar.k Se rew oles.

Housing

~|
@ Soot to pwwary O’f\v\% beteen bolt \

e
holes indec ettty a.cound Ciccumbcence.

@ L%ht fo- medium ascroSion and pawt e.h.os
indec mtlently, (ol CrcumSecence.

Corresponding Comment Number(s): *# | > 2

bocno. TWR-60695  |vor
SEC PAGE

BS-A




TRLoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-S
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 380T021 (STS-45) Side: Left (A) Date: ¥ Apr.\ G2

Assessment Engineer(s)/inspector(s): T &_{r_{%_a.n .M. Lion
Joint: Nose inlet-to-Flax Bearing-to-Cowl (Joint #2)

Brimary O-ring Qbservations; Yes No Comment #
A. Heat Affected or Eroded O-ring? X
B. O-ring Damage/Defects? <
Secondary Q-ring Qbservationa:
A. Heat Affected or Eroded O-ring? Pal
8. O-ring Damage/Defects? X

Notes / Comments

~-eliminary PFAR(s)? Yes L No Preliminary PFAR Number(s):

“':.anﬁaﬂon Form(s)? Yes ﬁX_No Ctarification Form Page No.(s):

bocwo. TWR-60695  |vo
SEC In& B-16




T7iokol cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1

Leak Check Plug/Sit and Port Condition (At Removal)

Motor No.: 360T021 (STS—45) | Side: Left (A) Date: & Ro.. | 92
Asssssment Engineer(s)/inspector(s): 1. (ccr\gp. n, M. Lyon
Location: Nose Iniet-to-Flex Bearing-to-Cowi (Joint #2)

Yes No Comment ¢

Lask Check Plug Observations:
A. Sooted Metal Surfaces?
B. Soot To or Past O-ring?
C. Foreign Material?

0. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?
G. Excessive Grease on Plug?

H. Corrosion?

. Thread Damage (Visible at Removal)?

Laaik Check Port Qbservations:
J. Sooted Metal Surfaces?
K. Foreign Material?

- . Excessive Gresse?

M. Corrosion?

N. Metal Damage?
O. Heat Affected Metal?

P. Obstructed Through Hole?

_§,_

X
S
X
X
X
X
X
X
X
X
X

eies / Comments

NOTE:  Legk Q(heck Pect :
Breo.k;n% S or%ue = 32 in-lb
RM'\"\% |o(8ug- 4 in-b
~waliminary PFAR(s)? Yes _)i_ No Prefiminary PFAR Number(s):
_amification Form(s)? Yes __)_(_ No Clarification Form Page No.(s):

oocno. TWR-60695 IVOL

SEC lPM‘ B-17




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 380T021 (STS-4S5) Side: Left (A) Date: ¥ P?(';S q2
Assessment Engineer(s)/inspector(s): T. YocciQan . M. Lyon
Location: Nose Inlet-to-Flex Bearing-to-Cowt (Joint n?
Leak Check Plug Observatiing: Yes No Comment #
A. Foreign Masterial Between the O-ring and Plug? X
B. Heat Affected Metal? X
C. Seal Surface/Thread Damage? ).
Notes / Comments
sliminary PFAR(s)? Yes _X_No  Prefiminary PFAR Number(s):
Jarification Form(s)? Yes __X_No Clarification Form Psge No.(s):
. cocmo. TWR-60695  |vou

62‘24!c IPM! B-18



TR ool coRPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Chec'. Plug/Sil) O-ring Condition (Detalled)

Motor No.: 360T021 (STS-48) Side: Left (A) Date: ¢ &@’;\ q2
Assessment Engineer(s)/inspector(s): 'T-'chr aan. M. Lyon

Location: Nose Inlet-to-Flex Bearing-to-Cowi (Joint #
Secondary O-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? X -
X

B. O-ring Defects/Damage?

Notes /| Comments

Yes 25 No Prefiminary PFAR Number(s):

argliminary PFAR(s)?

“Zarification Form(s)? Yes _X _No  Curification Form Page No.(s):

bocno. TWR-60695  |vou
- sEC ln& B-19




T7cool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
intermnal Nozzie Joint Condition

| Motor No.: 360T021 (STS—4S) | Side: Left (A) Dete: G 146;.«'. \Q2

Assessment Engineer(s)/Inspector(s):-1", “éf_(l%‘ n. C .w.\ke C c L.

Joint: Nose Inlet-to-Throat (Joint #3) ’

internal Nozzle Joint Qbservations: Yes No Comment #
A. Soot To or Past O-rings?
B. Heat Affected Metal? - _§_
C. Foreign Material?
D. RTV in Contact With or Past the Primary O-ring? X +4
E. O-ring Damage (In Groove)? —— _,&
F. Hest Affected or Eroded O-rings (In Groove)? X
G. Excessive or No Grease? X * |
H. Corrosion? X .7
L. Metal Damage? X * D

Notes / Corn-monts
Special issue 3.2.3.2
" up'ecfod 1LTssue€ (oncerng deftc, on ‘e

wmetal daw\oﬂe w0S oObgerved o0 Sealing  Suc

Ccmma&s *) — =4 ) See Q.(oxxgc:a.h'cw\ (:o-(M, B-20A.

liminary PFAR(s)? Yes __x__ No Preliminary PFAR Number(s):

Seal sucace on ‘e “throat howsing - No delects
face.

O-ring wafry

or

Cu arification Form(s)? x Yes No Clarification Form Page No.(s): B" 0A

pocno. TWR-60698 Lvou.

W sEC lnﬁ B-20




—
| TAcoof CORPORATION

SPACE OPERATIONS

Nose Inlet-to-Throat Joint (Joint #3) Clarification Form

Motor No.: 360T021 (STS-45) Side: MLO" {A) O Right (B) Date: <R Pwr‘.\ Q?,
Assessment Engineer(s)/Inspector(s): T. L"““ L Wilkes €. Welken L,‘M“c‘_“(‘,’
|
Sketch Observations Below (include locations and sizes of sketched features):
on
- Q 61_05‘
ran) belod (Qhac Ling Ql-ll Crcumiecenc
RTV as sShown afound Cirgum @ncé, -
QKQZ—PT ot 3‘,‘) 1R = &S Throat Assembly
Whete  Rry reced back P
to W o300, - 3
Mln\MM [ o) av ~e . -
(Comment =
{/
P Nose Inlet Ay ‘ Carbon Cloth
a | Phenolic
|
ko_( Q7
el
o I\ Throat
Carbon Cloth . Housing
Phenolic C
Glass Cloth Phenolic

Glass Cloth Phenolic (3)

- — T . _..\—_\.
‘ Ne Cxceds N €
Nose Inlet _/
chsinng (areose (Qomment *'>

No Ecessive
Grease. (Commant *;)

@ -‘-:-" Qal Pl on i, é’lté{_ Cocfos oM L\%\'\t 4o - N_d\'\u.‘b .

¢ Comman
N A ) Cit Gcen ) (Ce Q "2
inaco bt CU;L:. @:\:T/ od hagse indeciace (Comment )

& Liaht Cbccaion o < .
) oga Qoderegl Witk wo COTCOTIAT oeman s
Jﬁm t e or me deQ—ed's (Spec‘cu A sSsSue. 3.'3.333(%2«*3)-
i Corresponding Comment Number(s): #/, w2 oy o4

— boewo. TWR-60695  |va
- sEC PAGE
B- 20A




TR oof CORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B-§
Large Diameter (Joint) O-ring Condition (Detailed)

e a—

Motor No.: 360T021 (STS—45) | Side: Left (A) pate: § April 92

Assessment Engineer(s)/inspector(s): “T. KQ((\'QQ n L. w.l I(,g C {,{hl k,e(l L. MacCMI er
(S I 7 |

' Joint: Nose Inlet-to-Throat (Joint #3)
l Comment #

Primary Q-ring Observatiors: Yes
A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary Q-ring Qbservations:
A. Heat Atfected or Eroded O-ring?

bdx Pz

B. O-ring Damage/Defects?

Notes / Commaents

Oreliminary PFAR(s)? Yes X No Preliminary PFAR Number(s):

T Jarification Form(s)? Yes XK o Clarification Form Page No.(s):

bocno. TWR-60695  |vo
T s&c lpuz B-21




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 3607021 (STS-48) Side: Left (A) Date: 8 pocr'l 42
A ent Engineer(s)/inspector(s): T : . , L. »,
ssessment Engineer(s)/inspector(s): T Kern%a n, L ‘A)IU(GS'. 0 anU(e(} Mac&ul

Location: Nose Inlet-to-Throat (Joint #3)

Comment ¢

Leak Check Plug Qbservations: Yes
. Sooted Metal Surfaces?

Soot To or Past O-ring?

. Foreign Material?

. O-ring Damage (In Groove)?

Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?

. Excessive Grease on Plug?

. Corrosion?

Thread Damage (Visiblie at Removal)?

XXXWkaxxg

FXIoMMOND P

Leak Check Port Qbservations:
Sooted Metal Surfaces?

. Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?
Obstructed Through Hole?

DX P PP P < PX

YOZEZrXe

Notes / Comments
Leak Cheek pock plu
Bf&&k\.n% {oarque = %49 fﬂ"b.
—Runm'nﬁ foddue = <° in-lb.

Preliminary PFAR(s)? _Yes

—

Slarification Form(s)? Yes

X
X

No Preliminary PFAR Number(s): __
No

Clarification Formn Page No. (s):

‘ bocmo.  TWR-60695  |ver
sec | P4c€ p-22




TR ool corRrORATION

SPACE OPERATIONS

o POSTFLIGHT OBSERVATION RECORD (PFOR) 8-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T021 (STS-48) | Side: Left (A) pate: B Aocil 92

Assessment Engineer(s)/Inspector(s): 1. Kecc s aan , L.VJ\”(&, L. Mac Cau_l_qg‘ C UL)QUCQ(
U 7 7

Location: Nose Inlet-to-Throat (Joint #3)

Leak Check Plug Observatfons: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? X
B. Heat Affected Metal? X
C. Seal Surface/Thread Damage? X * |

Notes / Commaents

#|  Serotch ruv\nlaa dlagom\lf or lotom s.dg
of pluy head. OScratch  Could be Lo+ using
e  prass Shim Stoek  kst. Seratch is
o.fffcxnww\h.(}é. 0,200 wmeh  In \e,\gﬁ\) <Yal¥s

— or A 0.070 imch (‘Odia.”y Gom P\uz shank

and Ko es ‘o outside edgz. (see PraR. 45C-07)

wée(s.‘é-:UA 0.070"

o ¢
P
s

Sreliminary PFAR(s)? _JX__Yes ____No  Preliminary PFAR Number(s): _45C -7
= _arification Form(s)? Yes A _No Clarification Form Page No.(s):
. oocwo.  TWR-60695  |vou
SEC

|"A B_23



TAcoAol CORPORATION.

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Left (A) pate: 8 Aol 92

Assessment Engineer(s)/inspector(s): T Keccraan. Q Walkee L. W\ kes L. ﬁ:(_o_ g! )g!! lexs
0 ¥ ¥

Location: Nose Inlet-to-Throat (Joint #3)

Secondary O-ring Qbservations: Yes
A. Heat Affected or Eroded O-ring?
8. O-ring Defects/Damage?

Comment #

Kx#

Notes / Comments

“reliminary PFAR(s)? Yes X No Preliminary PFAR Numbaer(s):

\w.‘anﬂcaﬁon Form(s)? Yes E No Clarification Form Page No.(s):

bocno.  TWR-60695  |va
sec | %A= B-24




TA ool corrorATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
intarnal Nozzle Joint Condition

Motor No.: 380T021 (STS-4S5) Side: Left (A) Date: 9’/7/ 5

Assessment Engineer(s)/Inspector(s): /4 + d . %

Joint: Throst-to-Forward Exit Cone (Joint #4)

?

internal Nozzle Joint Qbsecyations: Yes
A. Soot To or Past O-rings?
B. Heat Affected Meotai?
C. Foreign Material?
D. RTV In Contact With or Past the Primary O-ring? v
E. O-ring Damage (In Groove)?
F. Heat Affected or Eroded O-rings (In Groove)?
G. Excessive or No Grease?
H. Corrosion? [l
I. Metal Damage? 4 3

Comment #

ANNEANE

Notes / Comments

Special Issue 3.2.3.2

3‘7.3"377.’..

n"y ﬁ// ‘I'POOGAOGJ -l‘(;o" ;0 )‘4 ,\?‘.‘_.

- * O-r >
:- 7)/#-/ /.‘)‘)"' "’ll/C-‘ Coryec/on ‘oévtn f/l’fu-o? a./ ¢¢~47 ~

Ih%/&&/} /:// cir;m-/‘mu(. “‘7 COprpsion ""{f‘ﬁ‘y on {A /fa'n-y }
“/"") “"’C" oF /A /It‘h?‘ ‘O-toé af‘ fxl ;C//,....') 4"0"':- o-/l/’lz’"}l,

ys] 20-750 §2.5- ys, /9512505 2#e-¢v, 37:’1 3v0~0", pPhltes wwre Aokbon a7

fwb AQAS .'
A ,v/'..,;.u/ PrAIR wea ur.‘#— on She ‘A.y corpoc,/on, [ 45 C-d)

bbo—, covrwion a-o//.‘ﬂ" on Phe ;,,,.Jy ;..Aé r-pfu o e M o’
come oF 27325 arolitol Photss wore Fobine 7 e Jecatous! 137 It asr 1399772
A f“'/""-f PIAIR v wrillon on Phy Aoegp covrecon on FXe .wua'/-y D-regy
Sawhsy suhee., (YSC-03)

3 Sc:-hl[ lcznru :-.r 04( roJ' on gfﬂ"/ ‘ﬂ"‘ C oo "L /5-3-'
Cakd be o5 './;...-/ ,.7. ﬂ{m.ru ves ¥ so a senl Sorfice.

Spoen/ isses 3.2.333 7h pu 7 syt Aoy zea! Kt o /4
- - SV S Cary wrt  goale -
M, S o..‘/ .h/ come o ks 7L Pree o clsriiatlcns Abe V45 ival Pine e cters -)_‘

“reliminary PFAR(s)? - No  Preliminary PFAR Number(s): _¥5C -0 ¥5¢-23

T dsrification Form(s)? ____l{Yu No Clarification Form Page No.(s): B-15A

pocno.  TWR-60695 lvu
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TR ool coRPORATION
SPACY OPERATIONS

Throat-to-Forward Exit Cone Joint (Joint #4) Clarification Form

Motor No.: 380T021 (STS—48) | Side: [KlLet (o) [JRight (8) | Dste: &/ 7/92

Assessment Engineer(s)/Inspector(c): /,f 4 ,,n. f

Sketch Observations Below (include locations and sizes of sketched features):

*

Throat Assembly

Carbon Cloth
Phenolic

Glass Cloth Phenolic

Forward Exit
Cone Assembly

Carbon Cloth
Phenolic

Glass Cloth
Phenolic

Corresponding Comment Number(s): E

oocno.  TWR-6069S lvu
[~ I'mﬁ'D"A




TAcoXol CORPORATION

SPACE OPERATIONS

o POSTFLIGHT OBSERVATION RECORD (PFOR) B-5
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Left (A) Dete: ¥/2/92

Assessment Engineer(s)/Inspector(s): 4& éz -Z ﬁ o 4 "

Joint: Throat-to-Forward Exit Cone (Joint #4)

Yes Comment #

Primary O-ring Observations:

A. Heat Affected or Eroded O-ring?

\\§

B. O-ring Damage/Defects?

Secondary QO-ring Qbservations:

A. Heat Affected or Eroded O-ring?

\N

8. O-ring Damage/Defects?

Notes /| Commaents

“reliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
No

Clarification Form Page No.(s):

T _iarification Form (s)? Yes v

evesone oocwo.  TWR-60695 _|vex
- s€C Ilmz B-26




TAcokol corrORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Lesk Check Plug/Sii and Port Condition (At Removal)

Motor No.: 3807021 (STS-45) Side: Left (A) Date: g/y/zL

Assessment Engineer(s)/Inspector(s): 4,;‘ /f%,m/

Location: Throat-to-Forward Exit Cone (Joint #4)

Comment #

s
[

Laak Check Plug Observations:

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

€. Heat AfHfected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

H. Corrosion?

. Thread Damage (Visible at Removal)?

Lask Check Port Observations:
J. Sooted Metal Surfaces?

. K. Foreign Material?

" L. Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

YRR NN R N2

P. Obstructed Through Hole?

Nates /| Comments
Bonk foyer : 37 -/l
Rcmu" )‘7., A4 '/L'

“wgliminary PFAR(s)? Yes

/ No Preliminary PFAR Number(s):
™

" mmification Form(s)? Yes Clarification Form Page No.(s):

bocwo.  TWR-60695  |va
sec |~ B-27




TA ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Left (A) bate: §/7/92

Assessment Engineer(s)/Inspector(s): /’ # %”. /

Location: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plug Observatibng: | Yes No Comment #
A. Foreign Material Between the O-ring and Plug? /
B. Heat AHfected Metal? pd
C. Seal Surface/Thread Damage? N
Notes / Comments
Breek 7"7-0 : 3%l
Ruanm’) /'7~ 2 /Y '/é
“reliminary PFAR(s)? Yes v No Prefiminsry PFAR Number(s):
“ Jarification Form(s)? Yes 4 No Clarification Form Page Neo.(s):

cocno.  TWR-60695  |ver
SEC ]owz B-18




TAiokol corrORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVAﬂON RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition {Detailed)

Motor No.: 3807021 (STS-45) Side: Left (A) Date: 9’/ 7/41

Assessmaent Engineer(s)/inspector(s): Af Y./ m;f

Location: Throat-to-Forward Exit Cone (Joint #4)

A. Heat Affected or Eroded O-ring?

Secondary O-ring Observations: Yes N‘o/ Comment #
Pd

B. O-ring Defects/Damage?

Ti——

‘ 'duiﬂaﬁon Form(s)? Yes __£_ No Clarification Form Page No.(s):

Notes / Comments

Sreliminary PFAR(s)? Yes _L No Preliminary PFAR Number(s):

socno. TWR-6069¢  |vou
sec 74 B-29




TARoAOE cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
internal Nozzie Joint Condition

Motor No.: 360T021 (STS—4S) | Side: Lsit (A) Date: &/7/9~

Assessment Engineer(s)/Inspector(s): /,f % /

Joint: ARt End Ring-to-Fixed Housing (Joint #3)

internal Nozzle Joint Observations: Yes y Comment #
A. Soot To or Past O-rings?

B. Heat Affected Maetal? 4

C. Forelgn Material? E; /
0. ATV in Contact With or Past the Primary O-ring? _ J
E. O-ring Damage (in Groove)?

v
F. Heat Affected or Eroded O-rings (In Groove)? v
G. Excessive or No Grease? v

H. Corrosion? v
. Metal Damage? v

&

Motes / Commaents

Special issue 3.2.3.1
et /. '/4 lsd ‘*4{ m} wiesS s&r~ -/m’[,--/é'lﬂ')"&u 7 P~ 3 '
Soe .f'n‘. l o.5%4 ) T-oar’ L-w SR s woion oud
R e A
PPl walar Loy o vrvegl 7ot/ 1 o Fomrac e oo 74 fr;«y and
2“./7 "MJ on f& “".9 m«#.
Tric! b i st Lfrnn Happimry ond sovmdin snb o Ho donisy essontd:
4. 7 "y /v)‘f corrason beFoeen Phe grime .J.rtaw/ sals ea LA frag
V. a4 . N tavd e >
S'v/:ﬁ /: /4 un--ﬁw-(c 'l-‘mq.'%.f,
3. R7Tv (m?‘ﬁ‘/ He 0»..'9 o a one 4'-:/ P oF Jao? AV rol a0 S
. ﬁ/«f e primap Oercy
.; ;/a-vf Vhoad o 3 b/t L‘.r‘[w-:/ 46-,«( -7 /52 /ffj‘r”:
Special Issua 22.2) ] The jouilice S Lo Jousiy ggomecl & eeel
(M%on, ,4 t[u[/j ,/,a/ 4,f ftr 4 /aul - /0‘;—-{'40: f/-/ f"é{
" /f‘l{/ /-'J-o&. ( n f/‘ o¥rg nr?‘ % ;r,.)‘// Lfﬂfl ‘o’//

ot a )r'r)
waliminary PFAR(s)? _V_ Yes _____No Preliminary PFAR Number(s): ¥5¢-2%
T Carification Form(s)? Yes __{ No Clarification Form Page No.(s):
bocwo. TWR-60695  |vau
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TAiokol corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) 8-§
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Left (A) Date: %/7/52

Assessment Engineer(s)/inspector(s): A 4/ /a ,m-/" ﬂ‘ -/

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Primary O-ring Qbservations: Yes Comment #

A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects?

Secondary Q-ring Qbservations:
A. Heat Affected or Eroded O-ring?

KN KKz

B. O-ring Damage/Defects?

Notes / Comments

Sreliminary PFAR(s)? Yes

vV No Prefiminary PFAR Number(s):
"'.hriﬂcatlon Form(s)? [l No

Yes Clarification Form Page No.(s):

ooc no. TWR-60695 lva
SEC ‘PA(! B-31




TrAiokol CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Lesk Check Plug/Sii and Port Condition (At Removal)

Motor No.: 360T021 (STS-45) | Side: Left (A) pate: 4/ 7/53

Asssssment Engineer(s)/Inspector(s): 4 + /lz YA

Location: Aft End Ring-to-Fixed Housing (Joint #S5)

Lask Check Plug Qbservations:
A. Sooted Metal Surfaces?

Comment #

<
H

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

M. Corrosion?

. Thread Damage (Visible at Removal)?

Lask Check Port Qbservations:
J. Sooted Metal Surfaces?

K. Foreign Material?

" . Excessive Grease?

M. Corrosion?

N. Metal Damage?

0. Heat Affected Metal?

NN

#. Obstructed Through Hole?

Nates /| Comments

Brak f-?-r.' 375 ,:.-//;
Ruany foryar: 10.,4-Vs

waliminary PFAR(s)? Yes _14 No Preliminary PFAR Number(s):

™ wsmification Form(s)? v _ ¥ nNo Clarification Form Page No. (s):

bocmo. TWR-60695  |veu
- SEC Tn& B-32
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TA ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sii Condition (Detalled)

Motor No.: 380T021 (STS—48) | Side: Laft (A) Date: ¥/7/92

Assessment Engineer(s)/Inspector(s): At Mt

Location: Aft End Ring-to-Fixed Housing (Joint #3)

Leak Check Plug Observatidns: Yes Comment #

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?

7
Vi
v

C. Sesl Surface/Thread Damage?

Notes / Comments

reliminary PFAR(s)? Yes _V Mo Preliminary PFAR Number(s):

Tr—

.. darification Form(s)? Yes ™ Clarification Form Page No.(s):

bocwo.  TWR-60695  |vou
sec | P~ B-33




TR o0 CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B8-8
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Left (A) pate: 4/7/%

Assessment Engineer(s)/inspector(s): /| F M

Location: ARt End Ring-to-Fixed Housing (Joint #5)

Comment #

Secondary Q-ring Qbservations: Yes
A. Heat Affected or Eroded O-ring?

\&

\

B. O-ring Defects/Damage?

Notes / Comments

Giminary PFAR(s)? Yes ____‘/No Preliminary PFAR Number(s):

Clanﬁaﬁon Form(s)? Yes _LNo Clarification Form Page No.(s):

bocno.  TWR-60695 v
lu B-34




TR oMol CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Packing With Retsiner Condition (Detailed)

Motor No.: 380T021 (STS-4S) | Side: Lsft (A) Date: & /7/22

Assessment Enginesr(s)inspector(s): I F Mok
Joint: Aft End Ring-to-Fixed Housing (Joint #3)
Packing With Retainer Obshrvations: :
A. Heat Affected or Eroded Seal or Retainer?
/

8. Seal or Retainer Damage/Defects? v’
C. Corrosion? v py

Yes No Comment #

Notes / Comments
Special lssue 3.2.3.1

[. ‘//71 f.aﬁ-', w-’/‘r,‘:q'f, ‘JSQ/ or ’J‘:lf A-y( 01-! » w‘%/a/ﬂn#
a. 73/72 j’-f".y i rehoinmy had 5«9././&«4.‘. on T raAser

¢,'./ j.rrd' r-’-l’ ’
| /aLS Af-o- were ot ineliniddis) ‘,4/.
~ ‘7;16— Z’O/fc“ on He ﬂrr A’r.? [o/ ar n«/.; ’/ Hhe 4’0/
NS o n.o.%, 00-0;; )‘ /4 re vy gy &/o“n&l;qa‘{ /Gl IIO
A’JQSSI-%

reliminary PFAR(s)? veo _& o Preliminary PFAR Number(s):

" Clarification Form(s)? Yes _‘/ No Clarification Form Page No.(s):

. cocmo. TWR-60695  |vau
' sec | B-3s




TRiofol

CORPORATION

SPACE GPERATIONS

POSTFLIGHT CBSERVATION RECORD (PFOR) B-9
Case Fectory Joint Condition

Motor No.: 360T021 (STS-45) Side: Laft (A)

Dete: 0)-779 X

Assessment Enginesr(s)/inspector(s): /= A,C

HAY

Fectory Joint: Forward Dome

Case Factory Joint Obeervations
A. Heat Affected or Efoded Joint O-ring?
8. Heary Corrosion In Joint? '
C. Heevy Corrosion In Leak Check Port?

Nots: Heavy corrosion is defined se corrosion that causes pitting. it mey be necessary to remove
mudmlmmmm.mmuuunmuammm
herdwere. A cloth dampened with solvent or green Scotch-Brite® peds mey be used 1o remove
the corrosion. Corrosion removal s to be done in ¢ circumfsrentiel direction only.

Yoo Comment #

No
¥
v
Vv

Notes / Commants

NONE
Preliminery PFAR(e)? Yes __\_{_ No Prefiminery PFAR Number(s):
7 Gerification Form(s)? Yes ___\ Mo  Clarification Form Page Mo.(s):

bocwo. TWR-60695  |va




TAiokolf corPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

Motor No.: 360T021 (STS-48) Side: Left (A)

pste: 0. | 7-12

Assessment Englnw(s)llmpodbf(')ﬂl c

[AY

Factory Joint: Forward

Case Factory Joint Observations:
A. Heat Affected or Eroded Joint O-ring?
8. Heavy Corrosion In Joint?
C. Heavy Corrosion in Leak Check Port?

Yes

Comment #

No
‘/'
v

v

Note: Heavy corrosion is defined as corrosion that causes pitting. Rt may be necessary to remove
corrosion to determine if pitting has occurred: however, care should be taken not to damage the
hardwars. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Comosion removal is to be done In a circumferential direction only.

Notes / Comments

pron€

Preliminary PFAR(s)? Yes

Preliminary PFAR Number(s):

<] <

Clasification Form(s)? Yes

Clarification Form Page No. (s):

ooc . TWR-60695  |vou

|7~ B-37



TR Lokl CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3607021 (STS-43) Side: Left (A) Date: (7 7-17-92

Assessment Engineer(s)/Inspector(s): E‘R, & HA Y

Factory Joint: Forward Center

Case Factory Joint Qbservations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? \/
8. Heavy Comosion in Joint? vV
C. Heavy Corrosion in Leak Check Port? ~7

Note: Heavy corrosion is defined ss corrosion that causes pitting. R may be necessary to remove
corrosion to determine If pitting has occurred; however, care should be taken not to damage the
herdwere. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remave
the corosion. Corrosion removal is to be done In a circumferential direction only.

Notes / Comments

2%




TARcokof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 380T021 (STS-45) | Side: Left (A) pate: 0 7-18 ~?2

Assessment Enginesr(s)finspector(s): S~ R) ¢ HAY

Factory Joint:  Aft Center

Case Factory Joint Obsen/ations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? v 2/
B. Heavy Corrosion in Joint? \/
C. Heavy Corrosion in Leak Check Port? \z

Note: Heavy corrosion Is defined ss corrosion that causes pitting. it may be necessary to remove
comosion to determine i pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes /| Comments

27 Pas 0-Aig has WaRR ke Meu,,#

Preliminary PFAR(s)? Yes __! No Preliminary PFAR Number(s):
‘ "~ Clarification Form(s)? Yes _\Zuo Clarification Form Page No.(s):
. oo  TWR-60695  |va

SEC Ina B-39



TFRiokol corPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.:

360T021 (STS—4S) | Side: Left (A) bate: (5 -9-92

Assessmeant Engineer(s)/inspector(s): M LA -R.\ fc L

Factory Joint:  ET Attach/Stitfener

Note:

Case Factory Joint Observitions: Yes No
A. Heat Affected or Eroded Joint O-ring? ). 4
8. Heavy Corrosion in Joint? x<
C. Heavy Corrosion in Leak Check Port?

Comment #

<

Heavy corrosion Is defined as corrosion that causes pitting. it may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with soivent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal Is to be done in a circumferential direction only.

>reliminary PFAR(s)? Yes v No Prefiminary PFAR Number(s):

Notes /| Comments

~——

- Jlarification Form(s)?

Yes _JL No Clarification Form Page No.(s):

bocwo.  TWR-60695  |vo
SEC lmuz B—40




TAiokol corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 380T021 (STS-4S5) Side: Left (A) Date: 93ve

Assessment Engineer(s)/inspector(s): Dacin Ritch

Factory Joint:  Stiffener/Stitfener

A. Heat Affected or Eroded Joint O-ring?
B. Heavy Corrosion in Joint?
C. Heavy Corrosion In Leak Check Port? S(

Case Factory Joint Observitions: Yes F Comment #

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine i pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal Is to be done in a circumferential direction only.

Notes / Commaeants

Yreliminary PFAR(s)? _____ Yes __\£_ No Prefiminsry PFAR Number(s):

" Jdarification Form(s)? Yes __«4~_ No Clarification Form Page No.(s):

bocro. TWR-60695 v




POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 3807021 (STS—45) | Side: Left (A) Date: 93ve

Asssssment Engineer(s)/Inspector(s): baa‘ .\B; wL

Factory Joint: Alt Dome

Case Factory Joint Obsarvitions: Yes Comment #
A. Heat Affected or Eroded Joint O-ring? 2
8. Heavy Corrosion In Joint? -‘/
C. Heavy Corrosion in Lsak Check Port? X

Note: Heavy corrosion is defined as corrosion that causes pitting. it may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampenaed with solvent or green Scotch-Brite® pads may be used to remave
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Commants

“reliminary PFAR(s)? Yeos i No Preliminary PFAR Number(s):

- Clarification Form(s)? Yes _/_‘/_No Clarification Form Page No.(s):

oocmo.  TWR-60695  |va
SEC lna B-42




TARcorkol CORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) 8-2
S&A Device (Barrier-Booster and Environmental Sesal Regions) Condition

| Motor No.: 360T021 (STS—45) | Side: Right (B) Date: |S A.Ql\,'/ 199 2
| Assessment Engineer(s)/inspector(s): P‘ Mb,_: ‘1". L. "[IL S, Lyo

rwwm Yes

A. Heat Affected or Eroded O-ring (In Groove)?
B. Soot To or Past O-c:lngs?

C. Heat Atfected Metal?

D. O-ring Damage (Iin Groove)?

E. Metal Damage?

F. Excessive or No Grease?

G. Corrosion?

H. Foreign Material?

I.. Teflon Retainer Damage?

Comment #

!

K

|
N }\\\\l\\\ N\

|

J. Environmental O-ring Assembly Damage (Visible
Without Magnification)?
K. Foreign Material?

ancadl

“..<otes | Commaents

|) Scot wpte the primary st/ bot nof Pa{f'

2) Forsign Meterial ot 3 loedtions of the bolT hoe /y/'m, 4ppears
fo be ﬁ](’/( . '

®refiminary PFAR(s)? Yes _]éllo Preliminary PFAR Number(s):

. Jsrification Form(s)? Yes ™ Clarification Form Page No.(s):

bocno.  TWR-60695  |va
SEC lma B-43




FAiool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-7
S2A Rotor Shaft O-ring Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Right (B) Date: |5 Ap/\," 172

Assessment Engineer(s)/Inspector(s): P 4£n;,_é_é L. /%LA"‘ /4# d ész'éﬁ M. Lgpn

Location: SSA Device Barrier-Booster Rotor Shaft

Eorward Primary O-ring Observations: - . Yes Comment #
A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

Aft Primary O-ring Qbservations:
C. Heat Affected or Eroded O-ring? -
D. O-ring Defects/Damage?

Forward Secondary Q-ring Qbservations:
E. Heat Affected or Eroded O-ring?
F. O-ring Defects/Damage?

%_Secaondary Q-ring Observations:
— G. Heat Affected or Eroded O-ring?
H. O-ring Defects/Damage?

NN TR AN

Notes / Comments

reliminary PFAR(s)? Yes l/ No Preliminary PFAR Number(s):

N|
¥

Clarification Form(s)? Yes Clarification Form Page No.(s):

bocro.  TWR-60695  |vau
SEC Int.t B4




TARCool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T02t1 (STS-4S5) Side: Right (B)

Oate: |5 Agr] (752

Location: 126-Degree Barrier-Booster Bore

Assessment Engineer(s)/Inspector(s): ﬁ#/én’, A;{' yA /”dééh/d’z, A. Se/é!: M L_;Ign

Leak Checic Plug Observations:
A. Sooted Metal Surfaces?
B. Soot To or Past O-ring?
C. Foreign Materiai?
D. O-ring Damage (In Groove)?
£. Heat Affected or Eroded O-ring (In Groove)?
£. Excessive or No Grease on O-ring?
G. Excessive Grease on Plug?
H. Corrosion?
I. Thread Damage (Visible at Removal)?

Leak Check Port Obsecvations:
J. Sooted Metal Surfaces?
K. Foreign Material?

"~ L Excessive Grease?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metai?

P. Obstructed Through Hole?

Yes Comment #

SENAAYS

WK

Notes /| Commaents

“refiminary PFAR(s)? Yes Y Mo Preliminary PFAR Number(s):
. Qsrification Form(s)? Yes _;/_uo Clarification Form Page No. (s):
‘ bocno.  TWR-60695  |vex

SEC |-uz B-4€



TA ool corporaTION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 380T021 (STS-45) Side: Right (B) Date: [5 Ap/',‘ / /7172
Assassmaent Engineer(s)/Inspector(s): ;2 4/6/,' ”&4 o g S'e/é Ly o
Location: 126-Degree Barrier-Booster Bore

Leak Check Plug Observations: Yes No Comment #

A. Foreign Material Between the O-ring and Plug?

B. Heat Affected Metal?
C. Seal Surface/Thread Damsge?

48

Notes / Comments

No Preliminary PFAR Numbec(s):

“-gliminary PFAR(s)? Yes

NIR
§

Clarification Form Page No.(s):

 _.arification Form (s)? Yes

. cocno.  TWR-60695  |vau
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TAcokol corRPORATION

SPACE OPERATIONS

— POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition {Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) cate: /S pop,/ /992

Assessment Engineer(s)/inspector(s): 2. ”/b/"‘,bf‘ é d&a ‘2" /e,y’, J. S'C./A’ Ye . L(I,o N

Location: 126-Degree Barrier-Booster Bore

Secondary Q-ring Qbservations: Yes No Comment #
/

A. Heat Affected or Eroded O-ring?
, v

B. O-ring Defects/Damage?

Notes / Commaents

Areliminary PFAR(s)? Yes _ " No Preliminary PFAR Number(s):
™ _rification Form(s)? Yes _‘__/_uo Clarification Form Page No.(s):
ooc~o.  TWR-60695  |vau
-_— SEC Ivm B-47



TAcorol CORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T021 (STS—43) Side: Right (B)

Date: /S Apry[ 1292

Assessment Engineer(s)/inspector(s): 2 ;}//,,,:'; 4# L. 1/44 é;./e;; L’M#en

Location: 308-Degree Barrier-Booster Flange

Laak Check: Plug Qbsecvatidng:
A. Sooted Metal Surfaces?
8. Soot To or Past O-ring?
C. Foreign Material?
D. O-ring Damage (In Groove)?
E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?
G. Excessive Grease on Plug?
H. Corrosion?
. Thread Damage (Visible at Removal)?

Laak Check Port Qbservations:

J. Sooted Metal Surfaces?
~. K. Foreign Material?
" 7 L. Excessive Greass?

M. Corrosion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

Yeos Comment #

CRRRRRK RRRRRe

Notes /| Commaents

eliminary PFAR(s)? Yes ™

Prefiminary PFAR Number(s):

" Carification Form(s)? Yes « No

Clarification Forrn Page No.(s):

bocno.  TWR-60695  |ve
e | s




TR ool CORPORATION

SPACE OPERATIONS

POSTFUIGHT OBSERVATION RECORD (PFOR) B—4
Leek Check Plug/Sil Condition (Detailed)

Motor No.:  360T021 (STS—45) | Side: Right (B) oate: /5 Aor, ] (592

Assessment Engineer(s)/Inspector(s): 2 4/&1;475 L &a L “é 2 2. Sel _éz, mn L;en

Location: 308-Degree Barrier-Booster Flange

Leak Check Plug Observatiohs: . . Yes No Comment #
" A. Foreign Materisl Between the O-ring and Plug? v

B. Heat Affected Metai? — _§_

C. Sesl Surface/Thread Damage?

Notes / Commaents

No Preliminary PFAR Number(s):

Wiminary PFAR(s)? Yes
—

NIX

Clarification Form(s)? Yes No Clarification Form Page No.(s):

cocwo.  TWR-60695  |va
SEC lm B-49




TAcorkol cORPORATON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECCRD (PFOR) B-8
Small Diameter (Lsak Check Plug/Sil) O-ring Condition (Detailed)

360T021 (STS—4S) | Side: Right (B) oate: (5" Aeri] 1972

Motor No.:
Assessment Engineer(s)/Inspector(s): 2 /}/éﬁ'l éé LM | ;“ 6: y m,Lgen é . Sdé?

Location: 308-Degree Barrier-Booster Flange

Secondary Q-ring Observations: . Yes No Comment #
A. Heat Affected or Eroded O-ring? yd
8. O-ring Defects/Damage? N
Notes /| Commaents
aceliminary PFAR(s)? Yes __/ No Preliminary PFAR Number(s):
T _arification Form(s)? Yes __ " No Clarification Form Page No.(s):

bocno.  TWR-60695  |va
HOISION — sec [*+= B-<0




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removai)

Motor No.: 360TO021 (STS-48) Side: Right (B) Date: /5~ Ai&q'/ (792

Assessment Engineer(s)/inspector(s): P.ﬂ/émééfl L ”Wﬁﬁé‘t&_—
7 A

Location: 18-Degres Sl

il Ohservations: _ . ) Yes Comment #
A. Sooted Metal Surfaces?

8. Soot To or Past O-ring?

C. Foreign Materiai?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?

G. Excessive Grease on Sil?

M. Corrosion?

. Thread Damage (Visible at Removal)?

Sil Port Qbservations;
J. Sooted Metal Surfaces?
. K. Foreign Material?
" L. Excessive Grease?
M. Corrosion?
N. Metal Damage?
O. Heat Affected Metal?
P. Obstructed Leak Check Through Hole?

|

SRR MR e

Notes /| Commaents

~eliminary PFAR(s)? Yoo _ Mo Preliminary PFAR Number(s):

- arification Form(s)? Yes N No Clarification Form Page No.(s):

bocno.  TWR-6069¢  |va
sec |®4a% g_sy




5 s
TR ool corRPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) 8-4
Lesk Check Plug/Sil Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) oate: |5~ Apr /] 1952
Assessmaent Engineer(s)/inspector(s): / #/Af} éz L. .’L"i!é[l /= g 52!5 0 ﬂ é 22
Location: 18-Degree Si
St Observations: : _ Yes P:y Comment #
A. Foreign Material Between the O-ring and SiI? )
8. Heat Affected Metal? v
C. Sesl Surface/Thread Damage? [
Notes /| Comments
oreliminary PFAR(s)? Yes v __No Preliminary PFAR Number(s):

T urification Form(s)? ___Yes /No Clarification Form Page No.(s):

———

oocno.  TWR-60695  |va
RN — sec | "= B-s2




TR ool CORPORATION

SPACE OPERATIONS

e POSTFUGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sit) O-ring Condltion (Detaitled)

Motor No.: 380T021 (STS-45) Side: Right (B) Date: /5 AM:Z [§92
Assessment Engineer(s)/inspector(s): 7 A /b/,' L o : ; Lyon
7 M&M&IM =

Location: 18-Degree Sil

Pdemary Q-ring Observational B Yes Commaent #
A. Heat Alfected or Eroded O-ring?

B. O-ring Defects/Damage?

Sscondary Q-ring Qbservations:
C. Heat Affected or Eroded O-ring? -
D. O-ring Defects/Damage?

v ke

Notes /| Comments

~reliminary PFAR(s)? Yes o Mo Prefiminary PFAR Number(s):

T arification Form(s)? Yes i No Clarification Formy Page No.(s):

pocne. TWR-5069S |vo.
SEC ‘uas B-353




77 cool CORPORATION

SPACE OPERATIONS

atl POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 360T021 (STS—45) de: Right (B) Date: /S5 Apn [ /772

Assessment Engineer(s)/Inspector(s): f //6,»,4 471— /. /’k& sz &/ 7 é Sgbz M. Lyon

Location: 198-Degree Sl

Sil_Qbservations: . Yes Comment #
A. Sooted Metal Surfaces? " T
B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Grease on O-ring?

G. Excessive Grsase on SiI?

H. Corrosion?

. Thread Damage (Visible at Removal)?

Sit Port Qbservations: .
J. Sooted Metal Surfaces?
K. Fareign Material?
~ L. Excessive Grease?
M. Corrasion?
N. Metal Damage?
0. Heat Affected Metal?
P. Obstructed Lesk Check Through Hole?

|
NNV \l\\\K\\\ \?

Notes /| Commaents

freliminary PFAR(s)? Yes ____No Prefiminary PFAR Number(s):
~ _arification Form(s)? Yes __;/No Clarification Form Page No.(s):
bocno.  TWR-6069¢  lveu

SEC Iaaa B-s4



Triool CORPORATION

SPACE OPERATIONS

— POSTFUIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 3607021 (STS-45) Side: Right (B) Date: /5 /{pr,'/ /772

Assessment Engineer(s)/Inspector(s): 7, 4/5&}& [ M{é &tég 4 Sﬂlé} N LZZ&

Location: 198-Degree Sii

Sl Qbservations: o _ Yes Comment #
A. Foreign Material Between the O-ring and Sit?
8. Heat Affected Metal?

C. Seal Surface/Thread Damage?

NN\

Notes / Comments

oreliminary PFAR(s)? _____ Yes <N Preliminary PFAR Number(s):
“ arification Form(s)? Yes _L No Clarification Form Page No.(s):
cocno.  TWR-60695 v

SEC ‘uxz B-<¢



TR ool cORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Smail Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Right (B) oste: (5" Apr /T2
Assessment Engineer(s)/Inspector(s): ﬂ 4/6 f# L /’k_ ML 7 gfgdb\,
Location: 198-Degree Sit !
primary Q-ring Qbservations: L Yes No Commaent #

A. Heat Affected or Eroded O-ring? “ _

B. O-ring Defects/Damage? [
Secondary O-ring Quservations:

C. Hest Affected or Eroded O-ring? A L e

D. O-ring Defects/Damage? v

Notes ! Comments

~-eliminary PFAR(s)? Yes ‘/No Prefiminary PFAR Numbaer(s):

=T arification Form(s)? Yes / No Clarification Form Page No.(s):

bocmo.  TWR-60695 v
SEC l»a B-56




TR ool CORPORATION

SPACE OPERATIONS

~ . POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Condition

Motor No.: 360T021 (STS-45) | Side: Right (B) Date: B Ao | 97
Assessment Engineer(s)/inspector(s): T..Kut.\%n‘ L. u)'n”QSl L-MacCAul-b{ £ U-)l“(e( y A Marr.oﬂ'
Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Comment #
4+ )

<
H

internal Nozzle Joint Obseriations:
A. Soot To or Past O-rings?
8. Heat Affected Metal?
C. Foreign Material?
D. RTV in Contact With or Past the Primary O-ring?
E. O-ring Damage (In Groove)?
F. Heat Affected or Eroded O-rings (In Groove)?
G. Excessive or No Grease?
H. Corvosion?
. Metal Damage?

DX

* 2

ot

DD Dixb<| 1 z

Notes / Comments

#|., Soot 0 ‘?(\ch\( O—r.mg Lc.‘mbeen bolt+ holes
— l.l\\Lfm.g*nH\{ amu“d Q_J{ C|(CU.MQ(€1\Q'QO

£2. See ¢neraJ C'O.r;(:\.Ca.ﬁon ~Q>(w\ e 0-';:‘M- .PFAQ
ASc-0L  (BS  watn  on Qucean matecal

oint oS+% (:MQ(\{ D-cin on .bo*'\r\ YAe Nose
\gn\q&- p?ou.s.'n f and Forwacd BE«:\ RinQ) oOrd  On
Whe Permacy »O—f.'w\%-CooﬁYr:nt- A lab analysis
Concluckd “Hmat e ce\an w.\oc\u'(a\ wasS 2-— and
butnt residue (soot Mixe Wit HD-2 %(ng o
methy| ChlocoSorm - Q(vk)l Ch‘oto%(m wds uSQ‘9 o
clean. Ume (0ck scred  holes (0'*&“ M\-Lu}zs ) $8 e
o nseching  pek Scfews. yacen “c/: Chsh ot
hole atr 1S5 WasS Saturled with M.C. !;;3 U2 Secesde
intd  and past e ?6‘m\{k(29§’;:;é§; “:A PRI
Yolr Wales on e Nose :D\éf' C. L\A.c. noted 10
~ amoly Yz ncCh OV M.C. Mso
.%ose%xﬁ_uaaéj hole at ’('.- . s
Protiminary PFAR()? _X__Yes No Prefiminary PFAR Number(s): _45C - Ob

~—_arification Form(s)? _<__ Yes No Clarification Form Page No.(s): _©-S7A

™

pocno. TWR-60695 Ivu.
SEC I»m B-$7




TA ool CORPORATION

SPACE OPERATIONS

Nose Inlet-to-Flex Bearing-to-Cowi Joint (Joint #2) Clarification Form

Motor No.: 360T021 (STS-48) | Side: O Lett (A) E’ﬁlght (8) Date: < Bﬂ\ \ QL
Assessment Engineer(s)/inspector(s): T~ Kece da n, L. Wiikes. L. er(’auf‘{‘ C. ualiey

Sketch Oburyatiom Below (include locations and sizes of sketched features):
*Typreol pek  serewd Seratth makS on Nose Thlet HowsSim

. L,.%M 4o mediumi Corroson on_ beavin Q)mh(c‘ end rm%
5 flan nler fice a+ 3 ek screw holes .

3 apa\ﬁ of daek. .

£ rwac

el p Sy
o 135 l‘\: Nclno
and 17°. Iniet
6 o e 3 spots of focey
u)[ (C\Br\ m%ena\- aRkirol on ?'(m%
— sttt atr 13/4°
gue |} G 17"
Phenolic Cowl_
e — 1 — Housing
N -
e | —— )
Assembly
Silica Cloth
Carbon Cloth Phenolic | |
nolic
~ ~—
Carbon Cloth \\.
Ciide nolic
Live - . —~— Cowl Assembly
~—
~
ey

: _ . Zry belod Chac LinQ M\
T ' 20 except Cor o Luu%
| . %15 Yn of [0
O Soet o peimacy Ne ekl Damagy?-
ho‘\'f' bebneen polt
oles ;r\'k(M\\LQ,n\'l )
Gl cictum erenct .

Corresponding Comment Number(s): * ! *7

R oocwo.  TWR-60695  |va
SE2 IMB-S']ﬁ




55
TR cokol corrorRATION '

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Large Diameter (Joint) O-ring Condition (Detalled)

I Motor No.: 360T021 (STS-45) Side: Right (B) Date: 8 A"P"U 92

Assessment Engineer(s)/Inspector(s): T- Koec .Eﬁf\\ A-Macoott, M. Yon, V GunWec

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Yes Comment #

[Eﬂmam.Q:clnn.Qmwﬂm

A. Heat Affected or Eroded O-ring?
B. O-ring Damage/Defects?

Secondary O-ring Observations:

A. Heat Affected or Eroded O-ring?

<|>%  PIXE

8. O-ring Damage/Defects?

Notes / Commaents

‘reliminary PFAR(s)? Yesn __X _No  Preiiminary PFAR Number(s):

' ification Form(s)? Yes __K_No Clarification Form Page No.(s):

bocwmo.  TWR-60695  |vau
T sec |7~ B-s8




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sit and Port Condition (At Removal)

Motor No.: 380T021 (STS—45) | Side: Right (B) oate: 8 Apr,l 92
Assessment Engineer(s)/Inspector(s): T. Keff\qa«\ C.Walke <, M. L \lQ "

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Jolnt #2)

Leak Check Plug Obsarvations: Yes
A. Sooted Metal Surfaces?
B. Soot To cr Past O-ring?
C. Foreign Material?
O-ring Damage (In Groove)?
. Heat Affected or Eroded O-ring (In Groove)?
Excessive or No Grease on O-ring?
. Excessive Grease on Plug?
. Corrosion?
Thread Damage (Visible at Removal)?

Comment #

~TIomMmoO

Leak Check Port Qbservations:
J. Sooted Metal Surfaces?
K. Foreign Material?

~ L Excessive Grease?

M. Corrasion?

N. Metal Damage?

O. Heat Affected Metal?

P. Obstructed Through Hole?

SODXDPic PP PPPx 2

Notes / Comments

Leak C‘\QCJC POr‘t PI
_B\‘eak'.f\% Tocque = §9 n-1b. (*)
?unm'ﬂ% ﬂrguc = 7.5 in-1b.

al WQ “an\Q\An(MMuQACW\n@

Ohen  he wasd actually

() N, upen Dlu remoN
resulted

Yhouwaht he was detoc wing,
‘\-of%u\ﬂ% Q @ qt) \rés mast P(o'oa.b/f

Wwooa h\cb\\&( beeaking  Fogut

Preliminary PFAR(s)? Yes _L No Preliminary PFAR Number(s):

7 Jarification Form(s)? v _X No Clarification Form Page No. (s):

pocmo.  TWR-60695  |vau
d SEC In& B-59




T7iokol cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sii Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) oate: Q Aol 92

Assessment Engineer(s)/inspector(s): T Ker('qq,(\ R M L{oa

O
Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Leak Check Plug Qbservations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug?

8. Heat Affected Metal? §

C. Seal Surface/Thread Damage? xX

Notes /| Comments

X

No Prefiminary PFAR Number(s):

eliminary PFAR(s)? Yes

" wearification Form(s)? Yes _Lm Clarification Form Psge No. (s):

poc NO.  TWR-60695 lvo-.
SEC Im B-60




| TR Lool corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8

Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

Motor No.: 380T021 (STS—45) | Side: Right (B) Date: @ Apeil 92
Assessment Engineer(s)/inspector(s): T~ Kecriaan . M- Lyan

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Jolm%Z)

Secondary O-ting Obasrations: Yes No Comment

g

Notes / Comments

Preliminary PFAR(s)?

Yes Luo

Preliminary PFAR Number(s):

T arification Form(s)?

Yeos _K_No

Clarification Form Page No.(s):

bocmo.  TWR-60695  |vou
SEC ]m B-61




T Lokol CORPORATION

POSTFUGHT OBSERVATION RECORD (PFOR) B-3
internal Nozzie Joint Condition

Motor No.: 360T021 (STS—45) | Side: Right (B) Date: 4 /8/ 92

Assessment Engineer(s)/Inspector(s): !,2 ﬁPEE'—'q M [ A

Joint: Nose Inlet-to-Throat (Joint #3)

internal Nozzie Joint Qbservations: . Yes Comment #
A. Soot To or Past O-rings? '
8. Heat Affected Metai?

C. Foreign Material?

0. mmcomm«mmmmo-dnq‘r
£. O-ring Damage (In Groove)? . =
F. Heat Alfected or Eroded O-rings (In Groove)?
G. Excessive or No Gresase?

H. Corrosion?

L. Metal Damage?

11K
L KKK Kk

i

Notes /| Comments
Specisl issue 3.2.3.2

‘\—f

\- | RTV was “n w-‘v«-“‘ w‘t'u\ ‘u‘k Ph'mhwl O-r.‘-..}
@ 135" — 143°

2- L Ur -A(/n.u'cn“ Co»os\b\ w\prJ ogt 4I-..Pn.....7 saq(

3. Special | ssee 3.2.3.2
Mo  Quomalons a»A?-‘—'o-s < Lod.

“reliminary PFAR(s)? Yes _L No Prefiminary PFAR Number(s):

o

. Asrification Form(s)? _/__Yes No  Clarification Form Page No.(s): _[&LZA

boeno.  TWR-60695  |vor
sec "= B-62




T ool CORPORATION

SPACE OPERATIONS

Nose Inlet-to-Throat Joint (Joint #3) Clarification Form

Date: 4.'!8_/1L

Motor No.: 360T021 (STS-45) | Side: [JLeft (A) [HRight (B)

Assessment Engineer(s)/Inspector(s): w . é
{

Sketch Observations Below (include locations and sizes of sketched features):

Nose Iniet Assembly

Sy
; Throat
Commion T Housing
Glass Cloth Phenolic
Glass Cloth Phenolic
' Corresponding Comment Number(s): __ 2.

bocmo.  TWR-60695  |va
SN — sec [
B-bZ A




TAiokol corPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) 8-5
Large Diameter {(Joint) O-ring Condition (Detailed)

Motor No.: 380T021 (STS—45) | Side: Right (B) pate: 4/8/92_

Assessment Engineer(s)/inspector(s): () So~rue, M ﬁLd’g.,s
[4

/ [ 4

Joint: Nose inlet-to-Throat (Joint #3)
mmummm K15 150 -0 Yes No Comment #
A. Heat Affected or Eroded O-ring? oo w7 v
B. O-ring Damage/Defects? v’
Secondary O-ring Qbservations:
A Heat AHfected or Eroded O-ring? LA 7> '5°bc _ . L
8. O-ring Damage/Defects? o0 bt v
Notes /| Commaents
Orefiminary PFAR(s)? Yes _[ No Prefiminary PFAR nw«(i):

Yes \/ No Clarification Form Page No.(s):

T arification Form(s)?

. bocno  TWR-60695  |va
ec | <= B-s3




NUI POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Lesk Check Plug/Sil and Port Condition (At Removal)
Motor No.: 3807021 (STS-45) Side: Right (B) Daste: 4/R/92
H L

Assessment Engineer(s)/Inspector(s): . . .
W. Zpory , M. Lues

Location: Nose inlet-to-Throet (Joint #3)

Laak Check Plug Observations: Yes Comment #

A. Sooted Mets! Surfaces?

B. Soot To or Past O-ring?

C. Foreign Materisl?
D. O-ring Damage (In Groove)?
£. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on QO-ring?
G. Excessive Grease on Plug?

H. Corrosion?

I. Thread Damage (Visible at Remowval)?

Laak Check Part Obssrvations:
J. Sooted Metal Surfaces?

K. Foreign Material?
e b Exceossive Gresse?

M, Corrosion?

N. Metal Damage?

0. Heat Affected Metal?
P. Obstructed Through Hole?

i
RRERRRRR  RRRRRRRRK 2

Notes / Comments
Brek M? -l—avzl-g, 3¢
Rbum‘mj ’L'N’Z“‘— (2—

- -

Seeliminary PFAR(s)?

Yes ___é No Preliminary PFAR Number(s):

7 sification Form(s)? Yes __\_/_ No Clarification Form Page No.(s):




TRiokol CORPORATION

SPACE OPERATIONS

— POSTFLIGHT OSSERVATION RECORD (PFOR) B-4
Leak Check Ptug/Sll Condition (Detsiled)

Motor No.: 360T021 (STS-45) | Side: Right (B) Oast: 4/2 /92

Assessment Engineer(s)/Inspector(s): I!! ﬁ“m,' M | :;l*ﬁ

Location: Nose Iniet-to-Throat (Joint #3)

Leak Check Plug QObservations: ) - . Yes No Comment #
A. Foreign Material Between the O-ring and Plug? Z
8. Heat Affected Metal? _Z
C. Seal Surfsce/Thresd Damage? e

Notes / Comments : N o . -

Preliminary PFAR(s)? Yes __ZNO Prefiminary PFAR Number(s):

~ rification Form(s)? Yes _Zm Clarification Form Page Na.(s):
. o0c v TWR-60695 |

| PA B-6s



Wcommmu

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (I{‘FOR) B-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 3607021 (STS-45) Side: Right (B) oate: 4./3 /92

Assessment Engineer(s)/inspector(s): ).
sz""} M L7mé

Location: Nose Inlet-to-Throat (Joint #3)

A. Heat Affected or Eroded O-ring?

Secondary Q-ring Obssrvations: _ . Yes No Comment #
v
v’

B. O-ring Defects/Damage?

Notes /| Comments

~reliminary PFAR(s)? Yes __L No Prefiminary PFAR Number(s):

T arification Form(s)? Yes i No  Clarificstion Form Page No.(s):

—— pocwo. TWR-60695  |vo
T sec [+ B-s6




PR ool CORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) 8-3
internal Nozzle Joint Condition

Motor No.: 3607021 (STS-4S) Side: Right (B) Date: 7/7/92

Assessment Engineer(s)/inspector(s): [4 F ,% 4
Joint: Throat-to-Forward Exit Cone (Joint #4)

Internal Noxzie Joint Observations: Yes Comment #

A. Soot To or Past O-rings?
B. Hest Affected Metal?

C. Forsign Materisi?

D. RTV in Contact With or Past the Primary O-ring? i /

\N\N\#

E. O-ring Damage (In Groove)? v/

F. Heet Affected or Eroded O-rings (In Groove)? 7

G. Excessive or No Grease? v

H. Corrosion? v -
v

i. Metal Damage?

Notes /| Commaents

Special Issue 3.2.3.2
/. £TV o fu/od{ Jn’f/ )‘A f'fn‘? 0.”'7 ‘a 7‘% 0/f4 A//"‘I.C~A~'

lfl/g/)/»of f‘;//v Ay Ows ./oy/on%

2. Z.'w./ /9‘f~-"- Corvesion :-:‘..,‘.4 P ay/4 corconSrnvace boSovon Phe ff';-y aol
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Prefiminary PFAR(s)? __1/_ Yes No  Preiminary PFAR Nuraber(s): __Y5C =2/

~— ification Form(s)? _ﬁYa No Clarification Form Page No.(s): _B-25A
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TR ool CORPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) B-S
Large Diameter (Joint) O-ring Condition (Detalled)

Motor No.: 360T021 (STS-45) Side: Right (B) Date: ?/7/?2.

Assessment Engineer(s)/Inspector(s): ,/,/ /zﬂ“f 4,&,_1 lln

Joint: Throat-to-Forward Exit Cone (Joint #4)

Primary Q-ting Qbservationit Yes No
A. Heat Affected or Eroded O-ring? i
B. O-ring Demage/Defects?

Comment #

/
Secondary O-ring Obsecvations:
A. Heat Affected or Eroded O-ring? - _5,. -
B. O-ring Damage/Defects?

Notes /| Comments

Preliminary PFAR(s)? Yes / No Prefiminary PFAR Number(s):

™ _rification Form(s)? Yes __’i No Clarification Form Page No. (s):
. ooc no.  TWR-60695 Ivu
REVISION SEC

kT



TR ool corPORATION

SPACE OPERATIONS

bl POSTFLIGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sii and Port Condition (At Removal)

Motor No.: 36807021 (STS-4S) Side: Right (B) Date: y/y/,jL

Assessment Engineer(s)/Inspector(s): /,f 1 -/

Location: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plug Observations: Yos Comment #

A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?
E. Heat Affected or Eroded O-ring (In Groove)?

F. Excessive or No Grease on O-ring?

G. Excessive Grease on Plug?

NN NYN\KR Z

H. Corrosion?
1. Thread Damage (Visible at Removal)?

Leak Check Port Qbservations:
J. Sooted Metal Surfaces?

K. Foreign Material?

— L. Excessive Grease?
M. Corrosion?

N. Metal Damage?

0. Heat Affected Metal?

P. Obstructed Through Hole?

Notes /| Comments

I, lod Clook Hhagl S o nd sl S-S Aol enPiii s2me gormse.

Prefliminary PFAR(s)? Yes __/_No Prefiminary PFAR Number(s):
Y _No

Yes Clarification Form Page No.(s):

— arification Form(s)?

oocmo.  TWR-60695  |vou
SEC lmu B-69




PR ool cORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B—4
Leak Check Plug/Sil Condition (Detailed)

Motor No.: 360T021 (STS—45) | Side: Right (8) oate: ¥/ /92

Assessment Engineer(s)/Inspector(s): Aﬂ [4,,,,'/

Locstion: Throat-to-Forward Exit Cone (Joint #4)

Leak Check Plug Observations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? /
8. Heat Affected Metal? I
v

C. Seal Surface/Thread Damage?

Notes / Comments
Bk fiyae 3%5-K
km;’ *ur( 2.4 ‘/‘

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):

= arification Form(s)? Yes _L No Clarification Form Page No.(s):

cocno. TWR-60695  |ver
sec [P 570




TR ool corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8

Small Diasmeter (Leak Check Plug/Sit) O-ring Condition (Detailed)

Motor No.: 380T021 (STS-45) | Side: Right (B) Oate: 4/7/9a

Assessment Engineer(s)/inspector(s): ,4,} ﬁu‘-‘ #

Locstion: Throat-to-Forward Exit Cone (Joint #4)

Secondary Q-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? v
8. O-ring Defects/Damage? 7

Notes /| Comments

Sreliminary PFAR(s)? Yes 7 No Preliminary PFAR Number(s):

2 arification Form(s)? ves _ ¥ No Clarification Form Page No. (s):

bocwo. TWR-60695  |vo

|P~= p-71



TAiokol corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
internal Nozzle Joint Condition

Motor No.: 3607021 (STS—48) | Side: Right (B) Date: 4/7/pa

Assessment Engineer(s)/inspector(s): 4, / .

Joint: Aft End Ring-to-Fixed Housh'g (Joint #5)

Comment #

Internal Nozzie Joint Obsecvations: Yes
A. Soot To or Past O-rings?
B. Heat Affected Metal?
C. Foreign Material?
D. RTV in Contact With or Past the Primary O-ring?
£. O-ring Damage (In Groove)?
F. Heat Affected or Eroded O-rings (In Groove)?
G. Excessive or No Grease?
H. Corrosion?
I. Metal Damage?

\

|

“~

NN RNE

Notes / Comments

Special Issue 3.2.3.1
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Sreliminary PFAR(s)? Yes Y _wno Preliminary PFAR Number(s):

" _arification Form(s)? Yes _‘/__No Clarification Form Page No. (s):

socmo. TWR-60695  |vou
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TR ool cORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Large Diameter (Joint) O-ring Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) Date: ¥//%2

Assessment Engineer(s)/Inspector(s): /’f /”. ‘ ﬁ . ;

Joint: Aft End Ring-to-Fixed Housing (Joint #3)

Comment #

Primary O-ting Observations: Yes
A. Heat Affected or Eroded O-ring?

Nk #

B. O-ring Damsge/Defects?

Secondary O-ring Observations:
A. Heat Affected or Eroded O-ring?

N\

B. O-ring Damage/Defects?

Notes / Comments

Srefiminary PFAR(s)? Yes _lﬂo Preliminary PFAR Number(s):

" _arification Form(s)? Yes 7 No Clarification Form Page No.(s):

L cocno. TWR-60695 |v0L
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TR ool CORPORATION

SPACE OPERATIONS

b POSTFUGHT OBSERVATION RECORD (PFOR) B-1
Leak Check Plug/Sil and Port Condition (At Removal)

Motor No.: 3607021 (STS-4S) Side: Right (B)

Date: 7/]/91

Assessment Engineer(s)/inspector(s): /, Ve % . ?l

Location: Aft End Ring-to-Fixed Housing (Joint #3)

Leak Check Plug Qbservatibng;
A. Sooted Metal Surfaces?

B. Soot To or Past O-ring?

C. Foreign Material?

D. O-ring Damage (In Groove)?

E. Heat Affected or Eroded O-ring (In Groove)?
F. Excessive or No Gresase on O-ring?

G. Excessive Grease on Plug?

H. Corosion?

. Thread Damage (Visible at Removal)?

Leak Check Port Qbservations:
J. Sooted Metal Surfaces?
K. Foreign Material?

™~ L. Excessive Gresse?

M. Corrosion?

N. Metal Damage?
0. Heat Affected Metal?
P. Obstructed Through Hole?

<
H

Comment #

|

AN NN INS NN

Notes / Commaents
3/&} /‘7~¢ N ¢ 7.:7//:
Ress Fooge o 101 As

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Z
>
“" ification Form(s)? Yes ____ No Clarification Form Page No.(s):
pocno. TWR-60695 [va.
I SEC

"= B-74




TR ool cOrRPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) B-4
Lesk Check Plug/Sit Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) oate: ¥/7/72-

Assessment Engineer(s)/Inspector(s): /r/' %ffnl

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Leak Check Plug Observations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? /
8. Heat Aftfected Metal? N
C. Seal Surface/Thread Damage? v

Notes /| Comments

Sreliminary PFAR(s)?

Yes V__No Preliminary PFAR Number(s):
I'd

wmuon Form(s)? Yes No Clarification Form Page No.(s):

rrvesson ocno. TWR-60695  |vor
- sEC ]M B-75




TR ool corRFORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Small Diameter (Leak Check Plug/Sil) O-ring Condition {Detailed)

Motor No.: 3607021 (STS-48) Side: Right (B) Date: 7/}/91

Assessment Engineer(s)/inspector(s): /ﬂf /Zm'.f

Location: Aft End Ring-to-Fixed Housing (Joint #5)

Secondary O-ring Qbsecvations: Yes No Comment #
A. Heat Affected or Eroded O-ring?
8. O-ring Defects/Damage? v

Notes / Comments

“reliminary PFAR(s)? Yes __{_ No Prefiminary PFAR Number(s):
\— arification Form(s)? Yes _l/__ No Clarification Form Page No.(s):
_ poc no.  TWR-60695 Ivm
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TR ool corPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8
Packing With Retainer Condition (Detailed)

Motor No.: 360T021 (STS-45) | Side: Right (B) bate: ¥/7/93

Assessment Engineer(s)/inspector(s): 4 / 4 . {

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

Packing With Retainer Obsarvations: Yes No Comment #
A. Hest Affected or Eroded Seal or Retainer? [
/

8. Seal or Retainer Damage/Defects? 7
C. Corrosion? / ~

Notes /| Comments
Special Issue J.2.3.1

l. € 7/ 72 fib‘-y ‘J"//’J:Ovu LS s«/ or m".y /m)c ofee /O aw—%/w

_9,7/2,/33_ ) ‘u.‘f‘ whiey L Ppre) docokoation on o verion

Hh: SHF-O s e mat susdeotf bredd.
/e f’//crf_r Ao o0 nnm/é /‘Af wes  ofservalil. Daceese A
fb r€ P ey  weS Wvl’-/ 0-\/ /-f K a“w‘fa;,

e oad

~raliminary PFAR(s)? vs _V No Preliminary PFAR Number(s):
T arification Form(s)? v _7 _ w Clarification Form Page No.(s):
. oocwo. TWR-60695  |vou




TR ool coRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

Motor No.: 380T021 (STS—-45) Side: Right (B) Date: P lvea

Assessment Engineer(s)/inspector(s): Ba.ﬁ PN _B'\ ek

Fectory Joint: Forward Dome

Case Eactory Joint Qbservitions: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? ). &
B. Heavy Corrosicn in Joint? Y
C. Heavy Corrosion in Leak Check Port? ¥

Note: Heavy corrosion is defined as corrosion that causes pitting. it may be necessary to remove
corrosion to determine if pitting has occurred; however, care shouild be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in s circumferentisl direction only.

Notes /! Commaents

Yes ,)_g No Preliminary PFAR Number(s):

T rification Form(s)? Yes ,7X__ No Clarification Form Page No.(s):

bocmo. TWR-60695. |vou
% | ™<= B-78




TARiokol corproraON

SPACE OPERATIONS

. POSTFUGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

JUN

Motor No.: 360T021 (STS-45) Side: Right (B) Date: 1902

Assessment Englm(s)llncpod“(m% art .\jﬂg Lo c}\

Factory Joint: Forward

A. Heat Affected or Eroded Joint O-ring?
B. Heevy Corrosion in Joint?

v
C. Heavy Corrosion in Leak Check Port? x

Case Eaclory Jaint Observations: Yes No; Comment #

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion o determine If pitting has occuired; however, care should be taken not o damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in & circumferential direction only.

Notes /| Comments

Yes X No Prefiminary PFAR Number(s):

‘reliminary PFAR(s)?
\i‘iﬂaﬁon Form(s)? Yes _i_ No Clarification Form Page No.(s):
. pocno. TWR-60695  |vou
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T2 iorkol corRFORATION

SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition
Motor No.: 3607021 (STS-45) Side: Right (B) Oate: 3O Seut Tz

Assassment Engineer(s)iinspector(s):  Narin B/rcl~

Factory Joint: Forward Center

A. Heat Affected or Eroded Joint O-ring?
B. Heavy Corrosion in Joint?
C. Heavy Corrosion in Leak Check Port?

Case Factory Joint Observations: Yes u% Comment #
X
{

Note: Hesvy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be tasken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the comrosion. Corrosion removal is to be done in a circumferential direction only.

Notes /| Comments

Preliminary PFAR(s)? __ Yes 7< No Preliminary PFAR Number(s):

Yes K No Clarification Form Page No.(s):

~ JAanfication Form(s)?

. bocno. TWR-60695  |ve
23 Ina B-80




POSTFUIGHT O8SERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

r ~ ¢or No.: 360T021 (STS-45) Side: Right (B) Date: 94-Y-97
Assessment Engineer(s)/Inspector(s): (. R 1CH
Pactory Joint: Aft Center
Case Factory Joint Qbservations:; Yes No Comment #

A. Heat Affected or Eroded Joint O-ring? [y

B. Heavy Corrosion In Joint? -

C. Heavy Corrosion in Lesk Check Port? —

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with sotvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done In a circumferential direction only.

Notes /| Commaents

- Oreliminary PFAR(s)? Yes / ~ __No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ~ %o Clarification Form Page No.(s):

= arveon oocno.  TWR-60695  |vou
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TR ool cORPORATION

SPACE OPERATIONS

POSTFUIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition ‘

Motor No.: 3607021 (STS—4S) Side: Right (B) Dete: 172un

Asssssment Engineer(s)/inspector(s): N Riee

Factory Joint: ET Attach/Stiffener

Case Factory Jolnt Observitions: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? X
8. Heavy Corrosion in Joint? ADLE WEW] bl
C. Heavy Corrosion in Leak Check Port? Y

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Commaents

sm‘ issue 3.2.1.2. A‘“““J st F,{v.‘" | i 4‘“ fe-a- Ne easemsdior whee M(al.

TIe oF ATTACH EXHIBITS EXCESSIVE PITTING BUT

. _ HAS BELN PREVIDUSLY DDCUMEMTED AD DISPDSITIONED
o D.R. RUM.

CRETTING NDTED AT 242° APT OF STIFF. SEC . GEOOBVE
WITH 60b6E EXTEUDIUG FWD -TURU. LAND BETWEEN
LRDOVES WHICH BR CREATEO WMDDERKT E EAIGED METAL.

sreliminary PFAR(s)? Yes _)2_ No  Prefiminary PFAR Number(s):
T arification Form(s)? Yes _i. No Clarification Form Page No.(s):
: | bocwo. TWR-60695  |vau

SEC PAGE
[*~e€ B-g2



TR ool COrRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

JUN

Motor No.: 360T021 (STS-45) Side: Right (B) Date: 1752

Assessment Engineer(s)/Inspector(s): i S_Q.T‘l ~Sice

Factory Joint:  Stiffener/Stiffener

A. Heat Atfected or Eroded Joint O-ring?
B. Heavy Corrosion In Joint?
C. Heavy Corrosion in Leak Check Port?

Case Factory Joint Qbservations: Yes ;JZ- Comment #
V4

—

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done Iin a circumferential direction only.

Notes /| Commaents

Oreliminary PFAR(s)? Yes _X No Preliminary PFAR Number(s):

T _arification Form(s)? ____ Yes _ﬁm Clarification Form Page No.(s):

bocno.  TWR-60695  |vou
sec | ™= B-13




- POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition

17752

Motor No.: 360T021 (STS—45) Side: Right (B) Date:

Assessment Engineer(s)/Inspector(s): b arin Bice K

Factory Joint: Aft Dome

Commaent ¢

A. Heat Affected or Eroded Joint O-ring?
B. Heavy Corrosion In Joint?
C. Heavy Corrosion in Leak Check Port? /(’

Note: Heavy corrosion is defined as corvosion that causes pitting. It may be necessary to remove
corrosion to determine if pitting has occurred; however, care should be taken not to damage the
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove
the corrosion. Corrosion removal is to be done in a circumferential direction only.

Notes / Comments

~~eliminary PFAR(s)? Yeos _\L No Prefiminary PFAR Number(s):

T ification Form(s)?

Yos _*_No Clarification Form Page No.(s):

cocno.  TWR-60695  |ve
- SEC [swz B-84




Appendix C
Nozzle PFORs

Final Postflight Hardware Evaluation Report
360T021 (RSRM-21, STS-45)

October 1992

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FUIGHT CENTER
MARSHALL SPACE FUGHT CENTER, ALABAMA 35812

Contract No. NASS-38100
DA No. +~3

WBS No. 4C801-04-01
ECS No. S$S4764

T2 oo corroraTion

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511



SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST

Joint, Final
Part,or  Report Page
PEOR ¢ Title Side Location  Number
C-1 Nozzle Assembly Quick-look Condition  Left N/A C-1
C-2 Nozzle Joint Condition Left Joint #2 C-2
C-3 Nose Inlet-to-Flex Bearing-to-Cowl Joint  Left Joint #2- C-3
Condition Drawing Worksheet
C-2 Nozzle Joint Condition Left Joint #3 C4
C4  Nose Inlet-to-Throat Joint Condition ~ Left Joint £3 C-5
Drawing Worksheet
C-2 Nozzle Joint Condition Left Joint #4 C-6
- C~§  Throat-to-Forward Exit Cone Joint Left Joint #4 C-7
Condition Drawing Worksheet
C-2 Nozzle Joint Condition Left Joint #5 C-8
C-6 Aft End Ring-to-Fixed Housing Joint Left Joint #5 C-9
Condition Drawing Worksheet
C-7 Cowl Insulation Segment Condition Left Cowl C-10
C-8 Flexible Bearing, Flexible Bearing Left Flexible Bearing, C-11
Protector, and Flexible Boot Condition Protector, & Boot
Cc-9 Flexible Dearing Protector Thickness Left Flexible Bearing C-12
Meastrements Protector
C-10 Throat Diameter Measurements Left Throat C-13

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Repm:gdwmhgwmenmpagenmbaasthemqniredPR)Rawmdedbyaseqmﬁal
alphabetic extension.)

oocno. TWR-6069S Ivu
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TR ool corroraTON

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
. Part, or Report Page

PEOR # Title Side Location  Number

C-11  Outer Boot Ring Char and Erosion Left Outer Boot Ring C-14
Measurements and Flexible Boot Condition & Flexible Boot

C-12 Nozzle Subassembly Phenolic Bondline  Left ~ Aft Exit Cone  C-15
Condition

C-12  Nozzle Subassembly Phenolic Bondline Left Forward Exit C-16
Condition Cone

C-12  Nozzle Subassembly Phenolic Bondline Left Throat C-17
Condition

C-12 Nozze Subassembly Phenolic Bondline Left Forward Nose & C-18
Condition Aft Inlet Rings

C-12  Nozze Subassembly Phenolic Bondline Left Nose Cap C-19
Condition

C-12  Nozzle Subassembly Phenolic Bondline Left Cowl C-20
Condition

C-12  Nozzle Subassembly Phenolic Bondline Left Fixed Housing C-21
Condition

C-13  Cowl Ring Phenolic (SCP) Section Left Cowl c-22
Condition

C-14  Forward Exit Cone Phenolic (CCP) Left Forward Exit C-23
Section Condition Cone

C-15  Fixed Housing Phenolic (CCP) Section Left Fixed Housing C-24
Condition

C-16  Throat Inlet Assembly Phenolic (CCP) Left Throat C-25
Section Condition

C-17  Nose Cap Phenolic (CCP) Section Left Nose Cap C-26
Condition

C-18 Forward Nose Ring and Aft Inlet Ring Left Forward Nose & C-27
Phenolic (CCP) Section Condition AR Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
W@ﬂmmmwmumww?mkww;mﬁﬂ
alphabetic extension.)

bocws. TWR-60695 |vau
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- FTRLokol cORFORAION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part,or  Report Page
PFOR # Title Side Location  Number
C-1 Nozzle Assembly Quick-look Condition  Right N/A C-28
C-2 Nozzle Joint Condition Right Joint #2 C-29
'C-3  Nose Inlet-to-Flex Bearing-to-Cowl Joint  Right Joint £2 C-30
Condition Drawing Worksheet
C-2 Nozzle Joint Condition Right Joint #3 C-31
C-4 Nose Inlet-to-Throat Joint Condition Right Joint #3 C-32
Drawing Worksheet
C-2 Nozze Joint Condition Right Joint #4 C-33
C-5 Throat-to-Forward Exit Cone Joint Right Joint #4 C-34
Condition Drawing Worksheet
C-2 Nozze Joint Condition Right Joint #5 C-35
C-6 Aft End Ring-to-Fixed Housing Joint Right Joint #5 C-36
Condition Drawing Worksheet
C-7 Cowl Insulation Segment Condition Right Cowl C-37
C-8 Flexible Bearing, Flexible Bearing Right Flexible Bearing, C-38
Protector, and Flexible Boot Condition Protector, & Boot

C-9 Flexible Bearing Protector Thickness Right Flexible Bearing C-39
Measurements Protector

C-10 Throat Diameter Measurements Right | Throat C-40

(Note: Qlarification PFORs will be inserted after the applicable required PFOR in the Final
WapdﬁnhgwdnsamepagembaasthemqtﬁredPFORappmdedbyaseqmﬁﬂ
alphabetic extension.)

oocno. TWR-6069S Ivu
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FALokol corroraioN

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part,or  Report Page

REOR £ Title Side Location Number

C-11  Outer Boot Ring Char and Erosion Right Outer Boot Ring C-41
Measurements and Flexible Boot Condition & Flexible Boot

C-12  Nozze Subassembly Phenolic Bondline  Right  Aft Exit Cone  C-42
Condition

C-12  Nozzle Subassembly Phenolic Bondline Right Forward Exit C-43
Condition Cone

C-12  Nozzle Subassembly Phenolic Bondline Right Throat C44
Condition

C-12 Nozzle Subassembly Phenolic Bondline  Right Forward Nose & C-45
Condition Aft Inlet Rings

C-12  Nozzle Subassembly Phenolic Bondline Right Nose Cap C-46
Coadition

C-12  Nozzle Subassembly Phenolic Bondline Right Cowl C-47
Condition ' : |

C-12  Nozze Subassembly Phenolic Bondline Right Fixed Housing C-48
Condition

C-13  Cowi Ring Phenolic (SCP) Section Right Cowl C-49
Condition '

C-14 Forward Exit Cone Phenolic (CCP) Right ForwardExit C-50
Section Condition Cone

C-15  Fixed Housing Phenolic (CCP) Section Right Fixed Housing C-51
Coadition

C-16 Throat Inlet Assembly Phenolic (CCP) Right Throat C-52

C-17  Nose Cap Phenolic (CCP) Section Right Nose Cap C-53
Condition

C-18 Forward Nose Ring and Aft Inlet Ring Right Forward Nose & C-54
Phenolic (CCP) Section Condition Af Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Repangdwﬂlhayethenmepagemmbaathemquﬁmd?FORappendedbyawquenﬁﬂ
alphabetic extension.) :

cocno.  TWR-60695  |va

mVERON ____
) lnﬁ Civ




TA ool cOrRPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzie Assembly Quick-look Condition

Motor No.: 3680T021 (STS—45) Side: Left (A) Dete: £ —-5-)2-
Assessment Engineer(s)/inspector(s): 4 & (/L /'45'5
Nozzie Assembly Quickjook Obsecvations: Yes N:.i/ Comment #
A.Mohlbunaoobuo.b'l’mﬁonorl-hndllna? <
B. Phenoiic Damage Dlue to Transportation or Handling? v

C. Foreign Material?

Notes /| Comments

- \minery PFEAR(s)? Yoo _‘é No Preliminery PFAR Number(s):

~derification Form(s)? Yoo ™ Clarification Form Page No. (s):




PR ool CORPORATION
SPACE OPERATIONS

o~ POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

internal Nozzie Joint Condition

Motor No.: 360T021 (STS-43) Side: Left (A)

Oate: £-7-92

Assessment Enginesr(s)/inspector(s): 2 v/ £

L E4/ +-5-92-

Joint: Nose Inlet-to-Flax Bearing-to-Cowl (Joint #2)

internal Nozzie Joint Observations:

A. Gas Penetration in'the RTV (Terminated, Through)?

B. RTV Not Below Cher Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?

€. Uncured RTV?

F. Voids Within RTV?

G. Foreign Material?

H. Heat Affectsd or Eroded Virgin CCP, GCP/SCP, or adhesive?
. Dameged Phenolics?

J. Bondline Edge Seperstions? Use Clarification Form.

K. Phenolics Axilly Displaced From Housing?

L. Heat AHfected Metal?

M. Unbonded or Blistered Paint?

N. Corrosion? :

O. Excessive Grease in Thresded Boit Holes?

P. Boit Hole Damege (Through, Thresded/Helical Coll insert)?
Q. Bent or Broken Bolts?

R. Metal Damage (Joints or Housings)?

Yes No  Comment #
-
Z
—_
=z
- _ 7
Z
yd
—_ L
v/
v
N
yd
4 /
— L
v

Nétes / Comments
(D) S€€ PRR M 3 PAEE €3 .

‘reliminary PFAR(s)?

Yes ¥ No Preliminery PFAR Number(s):

. Starification Form(s)?

¢ DOC NO.

Yes i WMo Clarification Form Page No.(s):

TWR-60695  |vau

[Pa= c-2



TARiokol cORPORATION

SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) C-3
Nose iniet-to-Flex Bearing-to-Cowt Joint (Joint #2) Condition Drawing Worksheet
Motor No.: 360T021 (STS-—4S) Side: Laft (A) Oste: 4-7-92

Assessment Enginesr(s)iinspector(s): 22Dy e h [/ L.E. Wil KES 4-87%

Sketch Observations Below (include locations and sizes of sketched festures):
cTYPlCAL JACK SCAEW ScRATLH MARKS ON NOSE Mol SINE /[XANVGCE .

o LIGHT ro MEDIUM cor2O5/sN oN BERRING Fw D &ND RMG FwD 1D
ELANLE INTERFACE AT 3 JACKSLEW pot ES .
0 PRIMARY o-RING BETWETN Boit T KHoLES
/5:7:—7!/‘1/7'7"£an ARIUND CIRCAMFERETVCE,

LrGH/) Loreos ol

// INTERA I TTENT 320

,ﬂ‘”/””

~Lom ITweyos N—
9é°
e R INTERND! Y/NG
7 riy RNO RONESIVE L7V ooy crae N
(o/-z A/R) LAnE 360 ~NO
St &45 PorHs CHAR LnE

NO ArETAL ORMAGE

" arificstion Form (s)? Yee _L No Clarificstion Form Page No.(s):

AN

oocwo. TWR-60695 |
;mc ]nm Cc-3




- POSTFUGHT OBSERVATION RECORD (PFOR) C-2
internal Nozzie Joint Condition

X
\
%
N
N

Motor No.: 380T021 (STS—4S) Side: Left (A) Date:

Asseesment Enginesr(s)/inspector(s): L £, L/ /L KE S

Joint: Nose inlet-to-Throat (Joint #3)

|

intemnal Nozzie Joiat Observations: : Yoo
A. Gas Penetration in‘the RTV (Terminated, Through)?
8. RTV Not Beiow Char Line?
C. RTV To the Primary O-ring?
D. RTV Past the Primary O-ring?
E. Uncured RTV?
F. Voids Within RTV?
G. Greese Inhibiting RTV Backfili?
H. Foreign Material?
L. Hest Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
J. Damaged Phenolics?
K. Bondline Edge Separations? Use Clarification Form. v
L. Phenolics Axially Displaced From Housing?
M. Heat Affected Metal?
§— - N. Unbonded or Blistered Paint?
Q. Corvosion?
P. Alignment Pin Damege?
Q. Excessive Grease in Threaded Boit Holes?
R. Boit Hole Damege (Through, Threaded/Helical Coll Insert)?
S. Bent or Broken Bolts?

T. Metal Damage (Joints or Housings)?

YU YY YUY YN NV E

Notes / Comments (7)) 7 YF/CAL SALT WATER KES/DUE MIXED wiITH GRENSE,
Special lssue 3.2.3.2 — MO £4S FPATHS wWERE oBSERVED PAST E17MER O-FA<

@) c HAIRED ccP PLY - DELAMINAT /NS LOCATED INTER M TTER LY
PRUIHD ClRcu M FERENCE. VIRGIN ccpP FLy DELAMINATION S

LOCATIONS AND S/Z& ARE REWRDED ON PR FoRM C-¢
PREE C-5 AND INTERFACE $EFRLATTN CLAAIFI A TION FORM

PRGE C-%4A.

(@) SE€E PFok FokM c-# PACE c-5 fol rocATTON € THPE O°
CORRDSION FotrND (N VIINT 3

__ “liminery PFAR(s)? Yes __‘_f No Preliminery PFAR Number(s):

" Sterification Form(s)? _¥"_Yes ___No Clarification Form Page No.(s): _C— £4

ococno. TWR-60695 lvo.
sec Im C—4
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TR iokol corroRATION

SPACE OPERATIONS

Nozzie Interface Separation Clarification Form

Motor No.: 380TO021 (STS—43)

Sid: ( Lett (&) [J Right 8) | pate: £ -F-2Z

Assessment Engineer(s)/inspector(s)

L E, WILKES

Part: [0 Forward Exit Cone (Forward End) O Nose Cap (Aft End)
0 Throsat Ring (Aft End) O Cowt (Forward End)*®
& Throat inlet Aing (Forward End) 0 tans: <ot Ring (Forward End)

'[J At iniet Ring (Aft End)

Interface Separation Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-to-CCP “H. Within SCP
C. Adhesive-to-GCP F. Within CCP I, SCP-to-CCP
Clrcumierential Location Separation Type Maximum Badial Width
357705 23° E 272 M.
$8°—¢5° £ _oso
7—'——17 E——————
b~ 32=1¢#2 ~ D20 .
2¢9°—275° 3 o030 .
Corresponding Comment Number(s): 2.
arvason cocmo.  TWR-60695  |veu

s | c-44




TAiokol corRPORATION

SPACE OPERATIONS

S POSTFLIGHT OBSERVATION RECORD (PFOR) C-4
Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet
Motor No.: 380T021 (STS-45) Side: Lett (A) bate: £ _F -2

Assessment Engineer(s)/inspector(s): /& H//LKE S

Sketch Observations Below (include locations and sizes of sketched features): D ccP pM/ﬂAﬂlﬂJ

<t M v I8N
cHtlED ccl DELAMINATIONS S ATEND ING M ROU -
LOCATED INTER I YT EWTLY Afos ND CcP MATERIAL . MO EVIDENCE
CIRCUMFENR ENCE, OF HEAT EFFETS
N C2ACKS -

PTVYV BElow craR wné 360°
RTV AS SHowN ARouND

CIRCUMFERENCE Excc‘}é’;‘ AT
o ® - . 6"
3¢° /18¢° f 25X wh frout Assarmsiy
ATV RECEDES BACK \ < - o 50
Jo W/ Fr{ﬁ/,u 0.20 /N 7 3’;7:. ?é_.za
MIN OF cHAR —
LINE. ' 1320-742°
Q) N\ 269‘- 2 75‘
|
inlet Ammbly'/ f ! Carbon Cloth
- // ' ! NO GLASS Sosr
s D N ADHESIY
~ NO EDGE PheNeLIC
7~ SEPAEATION S
L]
Throat
E Glass Cloth Phenolic
Gilass Cloth Phenolic L/CasT TO
H—{-— -1+ - - " ﬁzb?:::/v
o D
Nose Iniet K ; ;’,’:';’é“z'
oL
o ExCESSIVE é;‘ é’:":
GREPSE

cooD CREASE CoVERAGE LI/TE
NO caRlo5/8N 2R oArACE

preac AL pxme"rp
CokRO5ION. LICHT sion AT
. /o7 REST CokAO3O
MEPIOM. ﬁfgm/lbm IVE INTERFACE,

Yes ‘/ No Clarification Form Page No.(s):

|7 aification Form(s)?

socno. TWR-60695  |vou




T7lokol cORPORATION

SPACE OPERATIONS

— POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
' intemnal Nozzie Joint Condition

N

Motor No.: 3807023 (STS-4S) Side: Left (A) Dete:

*
3

Assessment Enginesr(s)/inspector(s): [ £ W/L KE S

Joint: Throat-to-Forwerd Exit Cone (Joint #4)

Internal Nozzie Joint Observations: Yes
A. Gas Penetrstion in the RTV (Terminated, Through)?
8. RTV Not Below Char Line?

C. RTV To the Primary O-ring? v’
D. RTV Psst the Primary O-ring?

E. Uncured RTV?

F. Voids Within RTV?

G. Gresse Inhibiting RTV Backfili?

H. Forsign Materiel?

L Heet Affectsd or Eroded Virgin CCP, GCPISCP, or adhesive?
J. Damaged Phenolics?

K. Bondtine Edge Separstions? Use Clarification Form. [
L. Phenolics Axially Displaced From Housing?
M. Heat Affectsd Metai?

N. Unbonded or Blistered Paint?

0. Cosrosion? ) v
P. Alignment Pin Damege?

Q. Excessive Grease in Threeded Boit Holes?

AL Boit Hole Demege (Through, Thresded/Helical Coll insert)? 4+
S. Bent or Broksn Bolts? v 5
T. Metal Damege (Joints or Housings)? v’ S

NNY NS SEYYYY (RE

Notes / Comments RTV TD WGt RESSURE 5/DE oF FRIMARY O-PING- FOR 0%
OF CLRCUMFERENCE BT DID NoT™ EXTEND PAST O-RIN &~
Special lssue 3.2.3.2—N0 GAS MTHS wiR E OFSCRVED FAST EITWER oO-R/ING
gee-r NoZ 2 LE 10TERFACE SEPIMATION CUARISTERITON fofM PAEE C—4 AR §C-6B

TYPICAC MEDIUM TO HEAVY  coRBOSION ON THROAT Heusir s/ ROMCS/IvE
INTERFACE ON M GH PRESSURE 310& oF PRIMARY o-RING rLochATED INTER I TT=
EUTLY AROUND CIRCHMAFERENCE . THE Fub. EXIT CoNE H#LSO s, D MEDUN
TO HERVY CIRROSION BETWEEN rrtE SECONPARY O-RING- fo0TPRINT § RIRESIVE
INTEREACE (LOCATED /ATERMIT TENTLY ALowND crBCuM FERENCE . [FAL'S
WERE WRITTEN N THESE CONDITIONS,

(P HO BOLT HOLE PAMAGE WAS 285ERVED, BuT DUE TD THE DAV FZED
SHUBBER SHHM RETRINER SAEWS AND ONE INYBBER scPPerT v
SCLEW , THERE MAY BE SoME DAMACED MELICAL coyl THEERDED HolL E 5.

@555‘ EENERAC HARDARE CLARIEICATION Fol M PAcE c-6C .

Preiminery PPAR(s)? _ < _Yes ____ No Preliminary PFAR Number(s): _25¢-0' Y5¢-22
. Jerificstion Form(s)? __ 7 Yes No Clarification Form Page No.(s): C—€A4,L-68 C-¢C
o oo TWR-60695  |va

sec ™= c-6
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TRlokol CORFORATION

SPACE OPERATIONS

( Nozzle Interface Separation Clarification Form

Motor No.:  380T021 (STS—45) | Side: [BLet (o) ([ Right (8) | Dete: £ -7-92

Assessment Engineer(s)/inspector(s): L £ W/LKE S

Part: £ Forward Exit Cone (Forwerd End) (] Nose Cap (Aft End)
] Throst Ring (ARt End) 0 Cowi (Forward End)*
[J Theost tnlet: Ring (Forward End) [J inner Boot Ring (Forward End)
[0 Aft iniet Ring (Aft End)
interface Separation Types:
A. Metskto-Adhesive D. Within GCP *G. Adhesive-10-SCP
B. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP E. Within CCP *L. SCP-to-CCP
Circumferential Location Separation Typa Maximum BRadial Width

300°— 0°~30

A}

doi S

1]
T

1]
111

Corresponding Comment Number(s): _ 2.

ooc no.  TWR-60695 lvu.
aEC lm C-64




TR iokol corporanion

Nozzie Interface Seperstion Clarification Form

Motor No.: 380T021 (STS—45) | Side: & Left (A) L] Right (8) | Date: #—7-9 2

Assessment Engineer(s)/inspector(s): L ,E. WI/LKE S

Part: O Forward Exit Cone (Forward End) O Nose Cap (Aft End)
& Throst Ring (Aft End) O Cow (Forward End)*
O Throat inlet Ring (Forward End) [0 inner Boot Ring (Forward End)

O Aft inlet Ring (Aft End)

interface Separation Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP

B. Within Adhesive E. GCP-to-CCP *H. Within SCP

C. Adhesive-to-GCP E. Within CCP *], SCP-t0-CCP
Clrcumferential Location Separation Type Maximum Radial Width
AL CIRCUMFERENCE A 2.022 /4.

111

T

Corresponding Comment Number(s): _Z

cocwo.  TWR-60695  |va
’|c IMC"GB




——

TR ool cORPORATION

SPACE OPERATIONS

Motor No.: 380T021 (STS—45) | Side: [ Lett (A) [ Right (8) | Date: #+—7-92

Assessment Engineer(s)/inspector(s): L E. v ILKES

Description: SA/U BBER ASSEMBLY PAMABEE

Sketch Cbservations Below (include locations and sizes of sketched features):
@ ELEVEN SNUBBER AX/[AC sptrM RETHINEXS AND SCLEW S LERE

DAMAGCED FroM 187° 10 308° rodR RETHINER SCREW S
WERE FRACTULED LLeysh wiTH FWbD gXIT coNE Mo S/NE FloM
229° 70 250° wiTH THE TWO RETANERS A)ISSING THERE, ALL OTH4R
RETHNER ScREWS /N THIS AREA SHoweD HEND DAMACLE Dué
YO CONTACT WITH BEARING AFT END RING AT SLASH Doy, So7E
OF THE€ ScREW MHEADS WERE DEPRESSED WNID THE RETAINERS,
FrushH wilTH RETBINERS oL SURFACE.

ONE SNUBBER swupPPoRT RING RETAIN/NG SCREZL wAhS
FRACTURED FLUSH LITH JFWD EXIT toN& Mot Siwge . APPEOXMATELS

1O OTHER SUPPopT RING ScELLS WERE BewnT SLicETLY CATED
FroM 18?2°TD 308° e

Corresponding Comment Number(s): 5

oocma.  TWR-60695  |wvau
- s=c |® c-eC




TR ool corPORATION

SPACE OPERATIONS

o POSTFLIGHT OBSERVATION RECORD (PFOR) C-§

{ Threat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet
Motor No.: 360T021 (STS—45) Side: Left (A) Date: £ —7-7 2
Assessment Enginesr(s)/inspector(s): o &, W/ILKE S
Sketch Observations Below (include locations and sizes of sketched festures): RING
Wl A o
v T0 P (’laﬂ“
R 2 90 T
ﬂE"‘{ ,_MN;
rv BEU wpor e’
ﬂ c/ﬂ“
AR YPICAL MEVGDS FuL-
COWE o hen /r’ Lo N
conlosiory AP
Fae e CIRCUMFERENCE
- _Theoet Assembly
Mm(—/wkz?y(
s oM
R oM FERENCE ™ ~
Carbon Cloth
Phenollc
(™
' Glass Cloth Phenciic
Throat
Housing '
~ I LIGKHT TO HEAVY RuST
adrL05/0W ( fm"”‘)l
NO EXCESSIVE INTERM! Té;sﬂé_% y hesd e
SRENSE okl TTEN on THIS
NO cok205/0N cowDI TTON . _
wiTH GooD corT
OF GREASE SNUFBER SHIM RETAINER
: AND SAEW PAMACE.

\\

7 arification Form(s)? Yes _Y No Clarificstion Form Page No.(s):




TR ool CORPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

internal Nozzle Joint Condition

Motor No.: 3680T021 (STS—43)

Side: Left (A)

Dete: 4-7-9 z

Assessment Engineer(s)/inspector(s): /. &, WILEE S

Joint: Aft End Ring-to-Fixed Housing (Joint #3)

Internal Nozzie Joint Obsarvations:

B. RTV Not Below Char Line?
C. RTV To the Primary O-ring?
D. RTV Past the Primary O-ring?
E. Uncured RTV?

F. Voids Within RTV?

G. Foreign Material?

. Damaged Phenolics?

L. Heat Affected Metal?

M. Unbonded or Blistered Paint?
. N. Corrosion?.

0. Alignment Pin Damage?

P. Excessive Grease In Threaded Bolt Holes?
ammww.mwmmn

R. Bent or Broksn Boits?

S. Metal Damage (Joints or Housings)?

A. Gas Penetration in the RTV (Terminated, Through)?

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

J. Bondiine Edge Separations? Use Clarification Form.
K. Phenolics Axially Displaced From Housing?

Yes No Comment #
v~
v
" 7
v 2
"
v 3
V" 2
v
v
v
v
v
v
[ s
—
-
v
B
—

Notes | Comments (D) ATY REALHED FRIMARY O-R/Ng AT 300° fokR
/.00 . CIRCtMFERENTIAL LENCTH Bu7 D1D MeT~ EXFTEXN 2

PAST O-RING&,

FOREIGN MATERIAL (APPERLS 70 BE smubie oF RTV) whs 055X D

' BETWEEN WO FLAVNCE el T Mol ES

Em/m’ THE TWo oO-L2/N&S
AT 352°% |7 MERSURED 0.50 . DIRMETER . FFAR wAITTEN.

REFERENCE PEoL P# B-30.

TPPICAL INCAP3«LATED RTV V#IDS wERE oBSERE) INTERM 1 TTEX T
PRIUND ClRCUMFERENCE BuT™ DID No7 EXTEND THRU e vornNT:

MO soo7 whS FeuNDd /N vorIdS.

0 MEDIUM TO HEAVY CoRROSION LOC (NTERMI
END AINE FLAVGCE cAaviTy OD (ADIACENT TO 3ECanDARY ORINE) SLhFAcE

rrEXTLY ON BEMRING AFT

. Sminery PFAR(s)? _‘{Y-o No  Prelminary PFAR Number(s): __23C =04
* Jsslfication Form(s)? Yes _Y_ No Clarification Form Page No.(s):

cocno. TWR-60695  |vau

lna Cc-8



F7iool cORPORATION
SPACE OPERATIONS
r: ' POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet
Motor No.: 380T021 (STS~48) Side: Left (A) Date: 4-7-72Z

Assessment Engineer(s)/inspector(s): £ £, W/ /L KE S

smwmmmwmmmwmammmm)z

EDIUM TO HEWVY coRRoS/6 0TV IN O-R/ING GHa0VE
Loc /N TERMI TTENTLY =R o Bur Mo T PAST X ’2’3&’3’
109, oF crlcuMmFSLENCE Z%g, c e O IN. :
(S
cooD COAT OF GAERSE £V, L2 rer ,’agrg_w;-[
Fok Full cldCuMFERENCE %_,grg B rin =t

Fol TS DISTANCE
7TV Foril creumFERENCE

ARouNP
AR End Ring ) FolETEA" MPTER AL M:A
NO EXCESSIVE D 352° MERSURED 0.50 P4,
GLENSE II PEAR whITrEN.
T DcLEM
- - G2 s
Fixed Housing

mﬂo Bearing .
ector NO METHL DAMAGE

Yes ™ Clerification Form Page No.(s):

([ adincation Form(s)?




TR ool CORPORATION

SPACE OPERATIONS

e ‘POSTFLIGHT OBSERVATION RECORD (PFOR) C-7
‘ Cowl Insulation Segment Condition 4-972 L
Motor No.:  360T021 (STS—45) | Side: Left (A) Dete: 4-7-722

Assessment Engineer(s)/inspector(s): L .E. il kK&E S

Cowl Insuistion Segment Obsenationsi Yeo No Comment #
A.smmmcgmmmmghmcousqmam _
B. Abnormsl Heat Effects or Erosion? v /
C. Soot Between the Cowi Segment and Cowl Housing? v
D. Bondfine Failure Mode? Deta Coltection Only. N/A N/A 2-

Notes / Comments
Special lssue 3.3.4 — SPR/NC PIN HOLE [N cowl Mo SING SEG-MENT =~ AT
200° DID NeT EXTEVD THEU PoSTFIRE SECMENT

r,z}/o/(llé'ss.

D €€ ProR cLARIFIcATION FoRM PAGCE c—/P A

5) BoNDINE FAHIURE MOoDE w#S w ) YHIN THE INSaATON SET
oVvER Full LEAGCTH ABD NSUND Fa Ll IR CAPIFERENCE,

MENTS

" —

~ Jdiminary PFAR(s)? Yes _____No Preliminary PFAR Number(s):

N Clarification Form(s)? vV Yes _____No Clarification Form Psge No.(s): £ =/0 A

pocwo. TWR-60695  |ver
aEC IMC-IO




Flexible Boot Cavity Clarification Form

Motor No.: 360T021 (STS-45) | Side: (B Let (a) [J Right 8) | Dete: 4-7-9Z

Assessment Engineer(s)/inspector(s): L .£&, WL KLE S

Description: COLL HoUSING JNSULNT/ON SEGCMENTS HERT EFFECT S

Sketch Observations Below (include locations and sizes of sketched features):
: preas FURFACE BLISTERS

oM 10-2/5"

Cowl Housing N / )

Carresponding Comment Number(s): |

bocmo.  TWR-60695  |va
- SEC lna C.-I0A




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Flexible Bearing, Flaxible Bearing Protector, and Flexible Boot Condition

Motor No.: 360T021 (STS-45) Side: Left (A) Date: £-7-72
Assessment Engineer(s)/inspector(s): L .E WILKES ZEn/ 4-69Z
laxible Bearing ring . . Yoo No Comment #

A. Bearing um-Throug v

8. Cracks Through the Bearing Protsctor? v _3

C. Beering Protector Hest Effects or Erosion Other

Then st Cowi Vent Hole Locations? v’

D. Soot Between the Beering Protector and Flexible Beering? _

E. Heat Effects to the Flaxible Bearing? - v

F. Bent or Broksn Bearing Protector Bolts? v Z

G. Flexible Boot Bum-Through? v

H. Abnormal Hest Effects or Erosion to Flexible Boot D7 e

|/ /

L. Foreign Material in Boot Cavity?

Notes / Comments
@ TFPICHC SLAGC AND cHARAED BEARING fPprET 708 Sl FrAcE .e';_{_éj

T

aritication Form(s)?

Eminery PFAR(s)?

BooT SULFACE MATERAL AND cowl DISASSEMPLY cer 7™ SkLY/INE <

Foyk oF THE 60 BeARING FRoTEc roR. FORWARD RING ScREW S

WERE FRALTURED prushH WITH  AFr FRcE oF coWwi Mol SING
a7 239° 237°243°4 249°, NO BEWT BoAT 3 WERE oF FXVED

PEAR wWAITTEN oN THIS <oV D/T1oN

@ THE EEBRING PlorzcTOR AFT GcP RING sro €D 3 CERACK S

AT AW HorES,

e

No Prefiminary PFAR Number(s): ___‘15C- 25

Yeoe v No Clarificstion Form Psge No. (s):

oocwo.  TWR-60695  |vau
oEC IMC_"




TR ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-9
Fiexible Bearing Protector Thickness Measurements

I Motor No.: 360T021 (STS-48) | Side: Lsft (A) Dete: OYy -0 -9
Assessment Engineer(s)/Inspector(s):
Record the Flexible Bearing Protect impingement Area Thickness Measurements (see figure) Below:
Thickness Thickness Thickness
Degree  Messurement Degree Measurement Degree Messurement
Location “A"* (Inches) Locstion *A"* (inches) Location “A"* (Inches)
] 09a9* 120 03" 240 s
10 204" 130 108" 250 23
20 10 4 140 103" 260 A05”
30 e (= 180 A0 270 oY
40 o3 180 104" 280 04"
S0 105" 170 pleleM 290 0!
60 104" 180 203" 300 R\
70 oo’ 190 % ol W 310 A1’
30 £37" 200 191" 320 0
90 %" 210 109 330 104"
~ 100 S 220 A0" 340 2004
( 110 10 5" 230 113 350 04"

* =a" I3 the minimum thickness of the beering protector
in-line with the cowl vent holes. Rt corresponds to the
despest gas impingement location.

Notes /| Comments

“sliminary PFAR(s)?

Jarification Form(s)?

Yes V4 y Prefiminery PFAR Number(s):
—i Mo

Yes Clarification Form Page No.(s):

oocwo.  TWR-60695 v
SEC lmc_u




TAiokol corRPORATION
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10
WMW(MMOMV)

Motor No.: 380T021 (STS-45) Side:  LapCRT ote: - D52

Assessment Engineer(s)/inspector(s): ‘[/f : _(2 Z <: o

Record the Nozzie Throst Diameter Messurements Below:

Degree Messurement
Locstion (inches)
° S5 235
4s 25322
128 5595

mvemow __ cocko.  TWR-60695__ |vor
i [P c_13




TA ool coRPORATION
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C~11 _
OutorBootRlngChudemioanomzdemdbloBootCondiﬁon

Motor No.: 380T021 (STS-48) Side: Left (A) Date: F-/4-9 2-

Assessment Engineer(s)/inspector(s): L.E w/iLKES

N

+ v

dbhie Boof : T Yoo No Comment #
A. Heat Effects in Boot: Separation ¢~
Recocd the Outer Boot Ring Char and Ercsion Measurements Below:
Station o° %0° 180° 270°
Location Erosion  Cher Erosion Char Erosion  Cher Erosion  Char
8.0 v Lot yA g a0 85T N4 9T
9.0 0.00 83 of B2 dao 7D o/ 88
10.0 0.00 86 02 B oo 5O 000 .87
11.3 voo_ .B5 .02 .88 Qa0 ,20 g,o00 .97
wd L8 124 NA _NA Lo8F NA NA A NA
Negstive Margin of Safety? Yes L No Station: Degree:
ard the Number of Plies Remaining on the Flaxible Boot:
Degree Pries
Location Remaining
0 2. 94
% 3./
180 3./
70 3./
Negative Mergin of Safety? Yes L NoO Degree:

Notes / Comments A~ TOTHL AFFECTED DEPTH TO cHAR L/INE.

Special issue 3.3.2 £, o05n ¢nd cher are within the eperioce base. wp
n ygael observalions .

Pralininery PFAR(s)? Yee

Praliminery PFAR Number(s):

T .iflcation Form(s)? Yoo

Clarification Form Page No.(s):

bocwo. TWR-60695  |vau
[™= c-14




Tk ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subsssembly Phenolic Bondiine Condition

Motor No.: 360T021 (STS-45) Side: Left (A) Date: 4-20-7 2-

Assessment Engineer(s)/inspector(s): /[, wILKE S / 7~ FRESrO/NV

Phenoilc Subassembly: Aft Exit Cone Assembly

WWWWWMW(WWMWWRM):
Degrees Location

Metai-to-Adhesive 5

Within Adhesive | 5

Adhesive-to-GCP

Within GCP | 92

GCP-to-CCP

Within CCP

[ ord Secondary Bondline Fallure Mode Percentage (After Removal of Remaining Phenolics):
| A//)_' _ Degree Location '

Matal-to-Adhesive

Whthin Adhesive

Yee

{1y [\8

D. Forelgn Material?

£ Voids In Polysulfide (Aft Exit Cone Polysulfide Groove)?

Motes | Comments (7) SEE CLARIFICA TIN FeRM FPAGCE <—154

~ elminery PFAR(s)? Yoo ‘/No Prefiminery PFAR Number(s):
aafication Form(s)? __ Y Yes ___No  Cuarificstion Form Page No.(s): c—=/54

socwo.  TWR-60695  |ve

mASION ____
aEC lnm C-15



SPACE OPERATIONS

T Nozzie Subsssembly Bondline Adhesive Void Clarification Form

Side:

Motor No.: 380T021 (STS-4S)

Left (A)

Date: 4 209 2-

O rignt (8)

Assessment Engineer(s)/inspector(s): / 41/l KES / T~ FRESTOA

Nozzie Subassembly: A F7 Zx /7~ coNé W SSEMBLY

* Void Size

Degree

Location Axiel Cire,
(1 IR Lo

24 N2 75

342 0.50 .00

390 3,25 1,82

Record Bondiine Adhesive Void Messurements snd Locations Below:

Locstion on Bonding Surface

Distance From Ped
34,% v
37,0 v
=9 0 v
4/,75 v

Notes / Comments

Corresponding Commaent Number(s): i

oocmo. TWR-60695  |va
| = c-/54




TAiokol cORPORATION

SPACE OPERATIONS

e POSTFUGHT OBSERVATION RECORD (PFOR) C-12
: Nozzie Subassembly Phenolic Bondline Condition
Motor No.: 360T021 (STS-45) Side: Left (A) Date: U -1 -Cl%

Assessment Engineer(s)/inspector(s): M;C\! [k I‘ E ) S+QV\

Phenolic Subsssembly: Forwerd Exit Cone Assembly

wmmmmmmmmwwwmwn
* Degree Location
S-45145-1%51135050995-3]
Metsh-to-Adhesive |5 o~ s {apn |lao
Wittin Adhesive | 2 | 20 | 3D |20
Adhesive-toGCP | S | )5 | €D | SO
Within GCP

GCP-to-CCP
Within CCP

- mwmm«mmum«nmdmm)z
~— Degree Location

N/A

Adhesive-t0-GCP
Phenolic Removal Method: NiA
Metal Mousing BoONann Yes No Comment #
A. Soot? . ./
B. Voids In Adhesive? V4 /
C. Corrosion? v 2
D. Foreign Material? V4

Notes / Comments

1) 6ids dac,um..:/‘c,t{ °~C/aro‘n'¢aat.’m Lorms C"bﬂtC—'fé:B '

2) Medium-to -heavy Corroslon inarens oF ko) to-adlusic
sq'-’ara:}'b-;\s .

i Sminary PFAR(s)? Yes ___‘{_ No Prefiminary PFAR Number(s):

. ; Serification Form(s)? __\LYQ —____No mmmu@(o):ﬁ:_[(gﬂrc_:léf_'

~

cocmo. TWR-60695  |va

(} .3 e l“ C-16




-

TRiokol CORPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.:

3607021 (STS-48)

side: [ Lett A) O right (B)

Date: q - [Q:q%.

Assessment Engineer(s)/Inspector(s): M '

Nozzie Subassembly: F L

YR e —

Record Bondling Adhesive Void Measurements and Locations Below:

* Void Size

Degree
Location Axial Cire.
2 90 _44
Y LS 23
26 s Y0
b LS . .37
Ll 3S L4
71 140 95
132 q0 .55
4y .38 .50
A N 19) 2%,
144 _So .35
26 sS40
20 ¢ S 4T
274 LOO Y0

Location on Bonding Surfasce
Distance From Pwd

XS

A3 A%

24 23

3.5

910

2l

9.2~

e F

1S

.4

25.05

2040

AW’

l\\av-\\\&\\\\\;

Notes / Comments

Corresponding Comment Number(s): /

cocmo.  TWR-60695  [vou

= "¢ -/c4




TAlokol corPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 3807021 (STS45) | Side: I Let(a) [ might (8) | Date: 4 -10-92

Assessment Engineer(s)/Inspector(s): . P A

Nozzie Subsssembly: dé‘“:{— na—

Record Bondline Adhesive \{old Measuresments and Locations Below:

Degree Void Size Locstion on Bonding Surface
Location Distance From Fwd

Axial Cire.
o S (/) .20 3.7+

P NhOF /

S LS 22~ 10235 VA
035 L2 ©.0 4

20 _.SS YA 5

380 .90 12.10

LT ] ERRE

Notes / Comments

Corresponding Comment Number(s): /

v , oocwo.  TWR-60695  |vo
2 = 1" - /0B



TR ool corRPORATION

SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenolic Bondline Condition

Motor No.: 360T021 (STS-45) Side: Left (A) Date: Y - |S -2

Assessment Engineer(s)/inspector(s): M‘ C(A(k_ \—\/.Fc C-S‘f A

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phencilc Fallure Mode Percentage (After Hydrolase and Wedge Removal):
: “Theoat Tolct Degree Location “T Weroart 2:“3

ng-us 45135 [3s-251225-315] NS4S WSS -5 [99S-US
Metatic-adhesive | ¢ S [ 30 5 |wo lloo | 99 | 00
Within Adhesive )
Within GCP '-ll_) [
aertoccr | 20 |30 | 30 | RO
Within CCP

\

ord Secondary Bondiine Fallure Mode Percentage (After Removal of Remaining Phenolics):
A . Throat Tile} Degree Location
1 315-4%5 [Y85-i35 [BS-225]33S-3157
Metak-to-Adhesive | ©n LLQ = s

Whhin Adhesive

Phenolic Removal Method:

Adnesvetocer |_ 20 | o |95 | €5 .
\
; Yoo

Metal Housing Bondline Surface Observations:

No Comment #
A. Soot? : 1

B. Voids in Adhesive? V4 T
C. Corrosion? L 2-
D. Foreign Material? _ V4

'/‘;nl./:}lds dvbvn\w“'&d on dl'fl'ffgé-('i‘ﬂ“\afm C"\-’A !
p)) Wdium-—'l’o-hmv\1 CorcDsioVY tnareas of Mb“'&(-’(‘o -adesive
wparation |

_ “minary PFAR(s)? Yes _L No Preliminery PFAR Number(s):

L arification Form(s)? _ . Yes ____ No Clarification Form Page No.(s): £ -/74

cocno. TWR-60695  |vau
oC lm Cc-17




TAcoreol CORPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 380T021 (STS-4S) side: [ Lett (o) (3 Right (8) | Date: Y- |S -

Assessment Engineer(s)/inspector(s): NA (\o Mo "7 \‘rg&io\n

Nozzie Subassembly: T Wro c..?f'

Record Bondline Adhesive Void Measurements and Locations Below:

Degree " Void Size Location on Bonding Surface
Location Axial Clre. Distance From Fwd Aft
75 1.3 _2.1S 0.090 v
o s 340 0.670 /

/1D 413 2.0 0.23 v/
J

X Ly 275 0,030

Notes / Com | . .
/)”A’l( voide are Fingar" uolds due Yo dr efering bandlina

d.ufls-a/ aussewx\e\.l,

Corresponding Comment Number(s): |

oocwo. TWR-60695  |wa

= "=c-174




TR ool CORPORATION
SPACE OPERATIONS

( i POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subsssembly Phenolic Bondline Condition

Motor No.:  360T021 (STS-45) Side: Left (A) Dete: #-/1-92

Asssssment Engineer(s)/Inspector(s): /). A/e /So") P M //er

Phenolic Subassembly: Aft inlet/Forward Nose Rings

Record Primary Bondline/Phenciic Fallure Mode Percentage (After Hydrolase and Wedge Removal):

0-90 90180 | 1g0270,270%0 Location
Metsal-to-Adhesive | /4D i 5 T 7 7
Within Adhesive /l] 10 / 5
Adhesive-to-GCP / S 2 f 70
Within GCP
GCP-to-CCP
Within CCP

‘ecord Secondary Bondiine Failure Mode Percentage (After Removal of Remaining Phenolics):

o~ . ) Degree Location
( A
Metak-to-Adhesive / /
Within Adhesive / /
Adhesive-10-GCP

Phenclic Removal Method: /V/A

Matal Housing Bondline Surtace Obsarvations: Yes No Comment #
A. Soot? [
8. Voids in Adhesive? P /
C. Corrosion? [ 2
D. Forsign Material? [

Notes / Comments / Vﬂj_f a/oa:hehf“’ on cler) Civa/oh 79- C- /94
2. Medjumy corrossen 4 areas of metel 1o adhesive mmfm;

1+ Aeary
—_ ~eliminary PFAR(s)? Yes &~ No Preliminary PFAR Number(s):
"\ erification Form(s)? _“— _Yes ____No  Ciarification Form Page No.(s): _ C= /94

bocmo. TWR-60695  jwau
SEC IMC-IS




TARcokol corPORATION

SPACE OPERATIONS

T POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607021 (STS—45) Side: Left (A) Oate: 4/ 7-72

Assessment Engineer(s)inspectorts): £, Nefion, 2 1it)er

Phenolic Subassembly: Nose Cap

Record Primary Bondline/Phenolic Fallure Mode Percentage (After Hydrolase and Wedge Removal):
. 0-360 Degree Location

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP | /0

aeptocer | 90
Within CCP

Record Secondary Bondline Fallure Mode Percentage (After Removal of Remaining Phenolics):

(" 10 | 9780 BOTD
) Metal-to-Adhesive | 2 70 2

Within Adhesive

Adhesive-to-GcP | 78 | 90 78

Phenoic Remavel Method: _edge . Aan] strip

Yo No Comment #
P
8. Voids in Adhesive? — /
C. Corrosion? — 2
0. Foreign Material? o«
Notes / Comments e LOT at 242° correllates well with adhesive void «1 24€7

Special lssue 3.3.1  , 4.8 0] could a1 {e found.

/. Vods docameted on clorificatmn #3- C414
2. Mediam W_r,p'o n mctal- /v-dle!/v( Soaralron areas

7 ‘reliminary PFAR(s)? Yes _L—No Preliminery PFAR Number (s):
\  larification Form(s)? _<— Yes __MNo  Clarification Form Page No.(s): __<-/94
. cocwo. TWR-60695  |va

[ IM c-19



TRcokol corroranon

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T021 (sm-;) side: [ Lett (o) [ Right B) | Date: 4~/7-72

Assessment Engineer(s)/Inspector(s): (], /VC/SM , AM Jler

Nozzie Subassembdly: J¢  Apted

Record Bondline Adhesive Void Measuraments and Locations Below:

Degree * Void Size Location on Bonding Surface

Location Axdal Clre. Distance From Fwd Aft
Nose Cap: |
/51 4 .25 /2. 6 —
2/2 7 . 4 ’ 2.3 e
244 L2 .8 /4. 6 L

. Forward Nose Rihg &

65— 06 ¢4 97

N
>
TR

.5 .3 2.8

Notes /| Comments

Corresponding Comment Number(s): /

oocno. TWR-60695  |wva

C-/iy




TARiool CORPORATION

SPACE OPERATIONS

o~ POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenclic Bondline Condition

Motor No.: 380T021 (ST:,—45) Side: Left (A) Date: F—)0-22

Assessment Enginesr(s)/inspactor(s): [/, v /L KE S L. 7z Lep s

Phenolic Subsssembly: Cowl Assembly

Record Primary Bondline/Phenciic Fallure Mode Percentage (After Hydrolase and Wedge Remowval):

Degree Location
0-36°

Metal-to-Adhesive | ;0%

Within Adhesive
Adhesive-to-SCP

Within SCP

SCP-to-CCP
Within CCP

Qgcord Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
Degree Location

Yes No Commaent #
-

v /

v 2
[ / £33

Notes | Comments (1) SEE PrOR CLARIFICHTTON FoRM FPACE C-204.

Special lssue 3.3.3— EaVD (WRRFACE § FIULURE MODE WAS TyPICAC OF PAST MisTORY
3:3.3 No gVCDMcE e BoND CNITHIMIN A JToN ODSERVED.
-
lsswe 3.3.5 — DL 40753 voIDS oBSERveD AT &/° 169°, z2/° £ 230
RE SIMIUAR. TO LD/'S DESCRISED N sfnm{'_ 15wl AT ‘5:/5.,::2,‘.; 238"
TYPICAC HERVY CORLOSISN ON BOND (NTERFAE § Fivd oD ENPAAT Face clbaur e

reliminery PFAR(s)? Yes __“ No Prefiminery PFAR Number(s):

—

Sarification Form(s)? __Yes __No  Clarification Form Page No.(s): _&—20 /4

bocrno.  TWR-60695 v
o Im c-20




{

TR ool CORPORATION
SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T021 (STS-48) side: (X Lett (a) [J Right (B) | Date: ¥—/0-92

Assessment Engineer(s)/Inspector(s): /) [/ /L KES p JEZLER S

Nozzle Subassembly: cCowvl ASSEMBAY

Record Bondline Adhesive Void Measurements and Locations Below:

Degree : Void Size Location on Bonding Surface

Location Axdal Clre. Distance From Fwd Aft
&/ 2.%0 0.2 Q.00 vl

160 z.490  [&*** 2,00 v

22/ ** !, €2 O 40 .00 —
220 2,50 0™ 0,00 v

2¢80* 2 90 2,50"‘# 0.00 v

250%* .70 2 oo o.00 ~

zso™ ], e0 0. 30 o.00 —

340 0.80 (.27 2. oo g

Notes / Comments ATV WwhAS OBSERVED MIXED w i1TH ADHESIVE AT 59°
THS AREM MERSURED (.20 IN. AXIAL MAX. AND 3.00 /N. CIRMFEREMCE AMTAX,

RTV MIXED wiTH ADHESIVE whS ALS0 IBSERXRVED AT 352 7M/> ARER mENSAD
OO0 /M _AX/ . : cr M NO oTHER. FRET S MATE AL
/U g’ /‘}/” ‘,; 4 q;y’x!MMDF o ___4_-.0 N. 12 EXENCE AMAX, ’

K RTV INTRUSION FILLED THIS VOID.

H e RTV IMTRUSION INYO FORwALD ONE JHHRD oF TH'S vorD sANLY,

FHAe TS c1RuMFERENTIAL W IPTH APPLIES AT FORWARD &ND olf v4/D
TAPERS FMAUER TowhlD #FT VD DISTAN CE.

\# Corresponding Comment Number(s): / 5‘3

— oocwo.  TWR-60695 _ |va
- seC ‘ I"“C'ZD/?




Wcommu

SPACE OPERATIONS

T POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenolilc Bondline Condition

Motor No.: 360T021 (STS—48) Side: Left (A) Date: 4-/3-22
Assessment Engln.oor(s)llnspoctor(s): L . WILKES / /7 M/LLEE

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondllnolrfhonollc Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
sex 3/5- 45| 45-)35 |)35-225|225=3/5
HOTE <—petak-to-Adhesive L0 | 20 40

o Within Adhesive
/goz'e—-Adhu!vo-to-GCP 40 20 20 O
2 Within GCP 0% 707
GCP-to-CCP
* Within CCP

- - =~ord Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

S -+ . Degree Location
' /545 |45—35 |ns-225] 225357
Metai-to-Adhesive | /A A
Within Adhesive
Adhesive-to-GCP | ¥ 100 | 1o |V

Phenclic Removal Mathod: N YLON WEDEE ¢ LARFE HAMMER

Metal Housing Bondline Surface Qbservations: Yes No Comment #
A. Soot? v
8. Voids in Adhesive? [ /
C. Coarrosion? v
v

D. Foreign Material?

Notes / Comments @ TYPIEAC INTERMITTENT SMALc Vo1DS, LESS THAN O .50 /4.
DIAMETER #RoUND FHLL CIRCUMFEREN CE .

@ 6c? BowD SURFACE NoT GAIT BLASITD: .
3/5245° = 40% 4:"-—/35"1%7‘,/ 13522255 20%, 2252 3/5°= 40%.
PFAR wAi TTEN ON THIS GNDITICA . 7 ) erS o
R FAUURE MODE FOR 4 SECTIONS IS 30% AVERACE. FFRR WRITTEN o WD A,
iminery PFAR(s)? L Yee No PreAminary PFAR Number(s): #5(-0) ¢5C =120
-,_a;ﬁﬂcaﬂon Form(s)? Yes /, No Clarification Form Page No. (s):

arvmon ' cocwo.  TWR-60695  |ver
sec |P*= c-21




T7iorkol coRPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) Cc-13
Cowl Ring Phenoclic (SCP) Section Condition

Motor No.:  360T021 (STS—48) Side: Laft (A) Date: 4/-27-972
Assessment Engineer(s)/Inspector(s): A;r,../ W,'/k“‘ Mark C/‘"\ k
H Yoo No Comment #
A. Cross-ply cracking in virgin material? e
B. Ply lifting? o /
Record the Cowl Char and Erosion Measurements Below:
Statlon 0° 90° 180° 270°
Location Erosion Cher Erosion  Char Erosion  Char Erosion Char
0.3 b .27 23 .61 1T .66 1 ey
1.0 .20 .19 .27 .65 .25 .7l J9 .69
2.0 .25 .40 32 .68 31,69 .23 . éc
3.0 23  .8% .32 .69 33 67 27 .68
4.0 _A_/jA_ _M_ﬂ. 277 .22 3 677 26,73
5.0 v ~P Mﬁ v A ~A A~ /A N/‘? w Ja
~ so0¥ ko5 .28 w4 .96 ~A 124
Y :ﬁ wip ~A MY/ /. Y/
Megstive Mu.nln of Safety? Yes __ [ —NoO Station: Degree:

ments /. r"’l”"-"/ p/1 /l'(‘f/'llj p,‘f?"'lé.

Nebes /| Com '
55wtk dhe experience base. Ao

Specisl Issue 3.3.2 Tota! heat Heoted dopth
urusual observations.

Fdds '/’:on/ sectiong tabter at /45 " and 200 ‘ ¥ A char measurements ot
o 2 o .
23 Eostt? Cher Eroson  Chor Statwn (.0 regresent fotel
2 .24 .6 24 .70
24 <% L A
Lo 21 o . 0 heat affected danth.
2a -33 .é¢ .22 .5
30 37 44 27 35
ga -34 .64 VA A
s.0 w~h ~IA _Aﬁ ~/A
ea¥ ~vA L1/ vt /o3
* Swinery PFAR(s)? Yes _<—No Prefiminary PFAR Number(s):
" miftcation Form(s)? Yes _ L _No Clarification Form Page No.(s):

~

PEVESION _____ oocno. TWR-60695 Ivu.
s | c-22




T7cokol corrPORATION

SPACE OPERATIONS

i POSTFLIGHT OBSERVATION RECORD (PFOR) C-14

) Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T021 (STS-48) Side: Left (A) bete: ] -277-92

Assessment Engineer(s)/inspector(s): M € . Clark

Forward Exit Cone Phenclic Section Qbservations: Yes No Comment #
A. Cross-ply cracking in virgin materia? 1
8. Pty lifting? : v

Record the Forward Exit Cone Char and Erosion Measurements Below:
Station i 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Cher

1.0 .. 3> .92 .34 o 21 LA
4.0 Bl 13 3 3 2 0¥ 330 13
4.8 .S .4 = [ 26 LbG ANA - A

8.0 NA A . AL | NA NA
12.0 NA NA

16.0
o 20.0
24.0
28.0
32.0
32.9
34.0 Y V

—

Negstive Margin of Safety? Yes " No  Station: Degree:

Notes / Comments

“reliminary PFAR(s)? Yes Preliminery PFAR Number(s):

A
§

Yes Clerificstion Form Page No.(s):

Pt arification Form(s)?

oocwo.  TWR-60695 lvel.




- TRLool CORPORATION

SPACE OPERATIONS

"’ POSTFUGHT OBSERVATION RECORD (PFOR) C-15
Fixed Housing Phenolic (CCP) Section Condition

Motor No.: 380T021 (STS—45) Side: Left (A) oate: 7/272/92

Assessment Engineer(s)/inspector(s): 2-@0!4 L

Fixed Housing Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v/
B. Py ifting? . v/

nmmmmuﬂomgmmdmmnmmm

Station 0° 90° 180° 270°
Location Erosion  Char Erosion = Char Erosion  Char Erosion  Char
0.0 _.05 114 0> 132 O 1,04 Io) 1,23
1.0 O o7 O 105 O .92 o .O&
2.0 0 1L.OQ (o) .08 O __ _.88 ) 1.0G
3.0 0 A=) D Ll 0 8 O 1,02
4.0 o .93 D .09 0 588 0 100
5.0 l®) 91 0 .03 O _.86 o) 1,02
T eo O 9l /o) 99 0 B ) .02
10 o] 89 a 95 0 Sl 0 .02
8.0 Q .54 0 88 ) .75 o) .89
9.0 0 83 0 L _0 24 o) .83
10.75 MNA  _NA NA  NA Ny /AN A48 1.28
Negative Margin of Safety? Yes ‘/No Station: Degree:

Notes / Comments

~ ~@minary PFAR(s)? Yes /No Prefiminary PFAR Number(s):

4|
¥

" _iification Form(s)? Yee Clarification Form Psge No.(s):

cocno. TWR-60695  |vou
sEC Iruz Cc-24




TAcofol cORPORATION

SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat Inlet Assembly Phenolic (CCP) Section Condition

Motor No.:  360T021 (STS—4S) Side: Left (A) Date: ] ~14-9 2

Assessment Engineer(s)/Inspector(s): M E. Cl . r[ L—.! “N <
H Yes

Throat inlet Assembly Phenofic Section Qbsarvations: No Comment #
A. Cross-ply cracking in virgin material? \/
8. Ply lifting? : VA

Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below:

Station 0 %° 180° 270°
Location Erosion  Char Erosion  Char Erosion  Char Erosion  Char
o N N LA 59 Loy LR w0s
2.0 e Lo LeA L0 L4 LGe LID R
.0 Qe o> LI solo D M 113 LE
6.0 119 .6 LA G2 L1838 ol L1Y Gl
8.0 Lo =4 Lds 263 Lo .53 .20 _ (0
10.0 L1l .eb LY .SS 11D .Sk 1Y 6k
T 120 L12 (e LU -6O (12 .S L1006
14.0 Ll .2 Lo% .60 ol s34 LD el
16.0 16k Lo Los e L0l .59 LO¥ .67
18.0 92 .74 92 s S8 . 93 .23
20.0 21 .as 2 671 10 A2 Al )
22.0 U3 .2 42 . Mo <9 4yl _R2>=
23.0 .3 %I e 33 Fd 3S L40 o
Negstive Margin of Safety? ______ Yee _1_ No Station: ______ Degree: ______
Notes / Comments
Sreliminary PFAR(s)? Yes _i_ No Preliminary PFAR Number(s):
7 sarfication Form(s)? veo _V_No  Ctarification Form Page No.(s):

bocwo. TWR-60695  |vau
[ lm Cc-125




TAiool CORPORATION et
SPACE OPERATIONS .
;o POSTFLIGHT OBSERVATION RECORD (PFOR) C-17

Nose Cap Phenolic (CCP) Section Condition

Motor No.: 360T021 (STS—45) Left (A) pate: T} - NO-Q

Assessment Engineer(s)/Inspector(s): L. W lk-ﬁ%_.ﬂ_ci_CL
Mose Cap Phenolic Saction Qbservations:

No Comment #
A. Cross-ply cracking in virgin material? v/
B. Py lifting? V4
Record the Nose Cap Char and Erosion Measurements Below:
Station 0* 90° 180° 270°
Location Erosion  Char Erosion Char Erosion  Char Erosion  Char
.5 A O NA A A NA_ NA A WA
40 20 M .33 s 3L A 2
6.0 = > : .33 2 .34 &S 3% .64
8.0 40 sl AW Sk 39 .S3I 4t LS
10.0 M2 Ll 43 <4 4y s 42 9
12.0 4D L3 M3 .54 4y s .S U
140 49 6o S22 44 .57 S L
18.0 IS .49 L4 .49 L2 .42 X O
18.0 P A Y2, Jb 53 s 49 7] S
20.0 A9 sk Qe -S2 a4 .=y e o Y 1o
22.0 LLS3 83 .33 .S Ldp Lo 142 -1
24.0 L2 .94 LSO K .S7 .4 L7 36
26.0 1.3y 27 49 _ -3 LS A .27 .90
Negstive Margin of Safety? Yos v No  Station Degree

Notes / Comments

~-eliminary PFAR(s)? Yes

_‘_/;o Preliminary PFAR Number(s):

T aification Form(s)? Yee __ﬁ No Clarification Form Page No.(s):

cocwo. TWR-60695  |wau
oEC Tna C-26




TAiokol CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18
Forward Nose Ring and Aft inlet Ring Phenolic (CCP) Section Condition

Motor No.: 360T021 (STS-45) Side: Left (A) Date: J-(<-92
Assessment Engineer(s)/inspector(s): £ . Ca }ﬁ M. C,(o.r-k,
Arerard ctio: Yes No Comment #
A croeo-piy cnddng ln virgin matod.l? \/
8. Py lifting? v
Record the Forward Nose Ring (-503) Char and Erosion Measursments Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 Lo 37 429 4% ol 75 CE
30.0 P2 .i7 fo  _£Z g5 7Y Py -
32.0 225 22 27 53 92 2 Leh L7

Yes V No Station: Degree:

Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:

Negative Margin of Safety?

Station 0°  90° 180° 270°
Location Erosion  Cher Erosion  Char Erosion  Char Erosion  Char
340 PP LS B5S S5/ LF5 g2 Lt
38.0 L9 L zo 56 o5 E5 5L L
38.0 95 .82 .72 57 22 .27 L
39.0 97 .2 2 .57 R4 4 R
Negative Margin of Safety? Yes Vv No  Station Degree:

Prefiminary PFAR(s)? Yes _L No Preliminary PFAR Number(s):

Jarification Form(s)? Yee _i_m Clarification Form Page No.(s):

nrvesont __ cocwo.  TWR-60695 _ |vau
| ™= c-27




TR ool CORPORATION
SPACE OPERATIONS
o POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzie Assembly Quick-look Condition

360T021 (STS-45) | Side: Right (B) oate: 4-4-9 2

Motor No.:
Assessment Engineer(s)/inspector(s): [ £ Ju )Ll KE S
H Yes No Comment #
A. Metal Damage Due to Transportation or Handling? v
B. Phenolic Damege Due to Transportation or Handling? v
v~ /

C. Foreign Material?

Notes / Comments
cAME ot T OF CLEIR FIELD AN PLING To0L LN TEPHRC
@ Z/z{r'r”:: TO F/XED pous N AN EE DaRNE NOZZLE IVVERSN
PPLRATIONS. SAND Wh S cLERN, FRoBABLE Ao’ TIeE SAND BLAST
CLEMWVINC OPERATIOAS. '
NOTE: THE METHL SyrRAP IV STHUED ARIHN D THE OITER Foo7
RINC AT ks& TP RETRIN o BKR A ACMENT™ REMIA T2
s JRAFP <& sf-roN PAD witl B& A&77ossD

SECHRELY IN PLAcE .
FroM FelwArD 31 PE oF STRAFP FK DIS-B SHEMBLY <cowl 4T

Prefiminery PFAR Number(s):
Clarification Form Page No.(s):

~ ‘refiminary PFAR(s)? Yes
N Clarification Form(s)? Yes

AN

o oocno.  TWR-60695  |vou
— Inﬂ c-28




TR ool cORPORATION

SPACE OPERATIONS

internal Nozzie Joint Condition

POSTFUGHT OBSERVATION RECORD (PFOR) C-2

Motor No.: 3807021 (STS-4S5) Side: Right (8) Date: 4-7-92
Assessment Engineer(s)/Inspector(s): £ ¢ 47(//6 £
Joint: Nose inlet-to-Flax Bearing-to-Cowl (Joint #2)
intemnal Nozzie Joint Observations: Yes No Comment #
A Gas Penetration in the RTV (Terminsted, Through)? v ]
B. ATV Not Below Char Line? /.
C. RTV To the Primary O-ring? 4
D. RTV Past the Primary O-ring? Zz
E. Uncured RTV? Z
F. Voids Within RTV? v_
G. Foreign Material? v’ 2-
H. Heat Affected or Eroded Virgin CCP, GCPISCP, or adhesive? N
I. Damaged Phenollcs? Z
J. Bondiine Edge Separatiocs? Use Clarification Form. v
K. Phenolics Axalty Displaced From Housing? Y
L Hest Affected Metal? Z
M. Unbonded or Blistered Paint? Y
T~ N. Corrosion? v /
O. Excessive Grease in Threaded Bolt Holes? o
P. Boh Hole Damage (Through, Thresded/Helical Coll insert)? v
Q. Bent or Broken Bolts? A
R. Metal Damage (Joints or Housings)? (

Notes / Comments

() s€E FRA RRM c-3 FACE c—30 D M€ c-294.

@) SEE _CEVERAL CLARIFICATION FolM FACE €-238. PrAR w4 PYrETY
ON FRREICAN MATERI/AC N VIINT [AST PLIARY O-RING.

~— eliminery PFAR(s)? ‘/Yu No Prefiminary PFAR Number(s): ___$3C- 25
" Clerification Form(s)? L Yes ____MNo Clarification Form Page No.(s): & —22/
——___ oocwo.  TWR-60695 _ |va

| ™= c-29




TR Coko€ CORPORATION

SPACE OPERATIONS

f - General Hardware Clarification Form

Motor No.:  360T021 (STS—48) | Side: [ Left (A) [T Right (B) | Date: ¢ -5 -9 2~

Assessment Engineer(s)/inspector(s): L . & W/ ILKE S

Description: LofE1GN MATERIAC PAST- FAMARY o-RHME 1N Je/NT Z

Sketch Observations Below (include locations and sizes of sketched festures):

0] 0.09 redialx0.207¢ire,
B 0.9 redial¥0.30°ciwC.

JACY SLRE SCAPTTH
MpKS

NOSE MolSING JonNT 2

METHDL CRLORORBRM N  Bar ™ Mor&S AT 6,'/23,5' /é" T PEPT~ oF

SO IN Maxima . ML IS HSED TD CLEMN JAK SULEW HolEs BY
PrsASSTM BLY gPEXATIONS

Corresponding Comment Number(s): l' 2

oocmo. TWR-60695  |vou
) Im C294
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TA ool cORPORATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) C-3
Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

Motor No.: 3607021 (STS-4S) Side: Right (B) Date: ¥/- 7- 22 “?74 -&-9Z
Assessment Engineer(s)/inspector(s): K@frc’[ /A E, WILKE S

wmobmam(mmwmmumofmwm):
o THPICAC VA CK SCLEW ShTH MARKS oN NOS E NousINE

e LICHT 10 MED/A/f colRoSieN oN BARINC Fwb XD R/IN& FwbD |D FLANGCE
INTERFACE AT THREE JACKSAEW HOLE S,

Y 0-RIN& BETWEETY BOLT Hek &5
G-Z'o;:: ;; ;‘: gy‘ X S0y ,.{,Dréﬁ %ﬁt}MﬂD crAcuMFEREN € £,

AT 14°% HTEAR 5T
BE sooT Nose
inlet

Housl
\ Ring MEDIY M ECELIS/ON

& JNTERMITTENT IL0°
-~ \ Cowl
Phenolic T 1 1 oing

= lnlot ./ -y
Assembly
Silica Cloth
smee | T
~ b~

e ||

P~
~
TYPICAL //Vféi; o Berod |
PIIXING TEE. CHAR LINE
OND 40455“’5 W"-’ngpr ~
(54 P73 /V/Q) o8 INE 6':5
LRTH AT 1O CHAR LN
NC 4178 L
DOAVIACE
T _'J-iﬂedbn Form(s)? \ ™ Clarificstion Form Page No.(s):
avimom oocwo.  TWR-60695 _ |va




Motor No.: 360T021 (STS-4S) Side: Right (B)

£
.

o -F-52

Assessment Engineer(s)/inspector(s): 2. Quick

Joint: Nose Inlet-to-Throat (Joint #3)

intemal Nozzie Joint Observations:
A. Gas Penetration in the RTV (Terminated, Through)?

B. RTV Not Below Char Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?

E. Uncured RTV?

F. Voids Within RTV?

G. Grease Inhibiting RTV Backfill?

H. Foreign Materiel?

R MM«EMMVI@MGCP.GCPISCP.«M?
J. Damaged Phenolics?

K. Bondtine Edge Seperstions? Use Clarification Form.

L. Phenolics Axially Displaced From Housing?

M. Heat Affected Metal?

N. Unbonded or Blistered Paint?

0. Corrosion?

P. Alignment Pin Damage?

Q. Excessive Grease in Threaded Boit Holes?

R. Boit Hole Damage (Through, Thresded/Helical Coll insert)?
S. Bent or Broken Boits?

T. WW(MMM)?

Yoo

Comment #

# /

»2

HTTRTTR TN
SOANENNINANINENS

Notes /| Comments

/.PW’ ESANED PZ)MY O‘M‘ /.,5‘./;30

| P oD L/NE SEPREATIONS SEE c-3/A

. Yoliminary PFAR(s)?

Speciel lssue 3.2.3.2 N DAMIACE OR GXCESE CORRoS /ON

o e ED oy Feom ) 20°- - 140° (555 ~ c- 33)

Yes ___Lﬂo Preliminery PFAR Number(s):

Clarification Form(s)? _Y__Yes __No Clarification Form Page No.(s): Zz-314

ocro  TWR-60695  |vou

| ™ c-31




FARcool CORPORATION

SPACE OPERATIONS

Noztie Interface Separation Clarification Form

Motor No.: 360T021 (STS-4S) Side: [ Left (A) x Right (B) | Date: 4 -8-92

Assessment Engineer(s)/inspector(s): ML

Part:

) Forwerd Exit Cone (Forward End)
O Throst Ring (Aft End)
mwm(wm)

[] Aft intet Ring (Aft End)

O Noee Cap (Aft End)
0 Cowt (Forward End)*
] tnner Boot Ring (Forwsrd End)

interface Separaiion Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
B. Within Adhesive E. GCP-10-CCP *H. Within SCP
C. Adhesive-to-GCP F. Within CCP I, SCP-to-CCP
Clrcumferential Location Sepanstion Tyne Maximum Radial Width
25= 35 —a —225
&2 -42 A Lo&
45-52 _A 05
$0-70 — A —0S
9-95 A ,00%
oo - [0 A _120_5:..
150- 155 y:) . 003
LeY - 195 A . 005
270- 290 )] ——oos
Corresponding Comment Number(s): 2
— pocwo.  TWR-60695  |vau

c-3/A



FAiokol corFORTION

SPACE OPERATIONS

A POSTFLIGHT OBSERVATION RECORD (PFOR) C~4
Noee Inlet-to-Throst Joint (Joint #3) Condition Drawing Worksheet

Motor No.: 360T021 (STS-45) Side: Right (B) Date: A -£-92
Asssssment Engineer(s)/Inspector(s): 2 Ve ,é
Sketch Observations Below (Include locations and sizes of sketched features):
21V BECOW chAr-UINE
30’
, HEAVY COR RY 550"80,” (s
miyTEN PHENOLICS 75 =
$ac:/' NTER S 0e-230°
J60
Throst Assembly NE
- aa} “Hﬂz 4!
A 369
— LGy T IVTELAITIENT
P CollpsroN Feo’®
. Nose lnlo(mombly
(L\-' o Carbon Cloth
20°- 140°
_ | Ul/vcutﬁo
KZT v o ¥ Throat
Carbon Cloth gING 2
Phenolic O resh1 43 Housing

Glass Cloth Phenolic

7
\-'ﬂz-nu 70 ADHES V=
SEPAREATIONS

Noee Inlet C (c-31A)

el €as/oN

. eﬁflfm
04/\:‘500 ?Vaaq” O = AN/PRLY o-ENG

r 2172
L DAPNEE < v

(1N

MO META

ha
- - erification Form(s)? Yes Y __No Clarification Form Page No.(s):

cocwa.  TWR-60695  |va
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TAiokol cORPORATION

SPACE OPERATIONS

(,. ‘ POSTFUGHT OBSERVATION RECORD (PFOR) C-2
4 intemal Nozzie Joint Condition

Motor No.: . 360T021 (STS-45) Side: Right (B) Date: #— 7-72-
Assessment Engineer(s)/inspector(s): L. E. WILKE S
Joint: Throat-to-Forward Exit Cone (Joint #4)

i

) Yes
A. Gas Penetration in the RTV (Terminated, Through)?
B. ATV Not Below Char Line?
C. RTV To the Primary O-ring? v
D. RTV Past the Primary O-ring?
£. Uncured RTV?
F. Voids Within RTV?
G. Gresse Inhibiting RTV Backfill?
H. Foreign Material?
. Heat Affected or Eroded Virgin CCP, GCP/SCP, oc.dhodvo?
J. Damaged Phenolics?
K. Bondline Edge Separations? Use Clarification Form. v 2
L. Phenciics Axisily Displaced From Housing?
‘ M. Heat Affected Metal?
r N. Unbonded or Blistered Paint?
( O. Corrosion?
P. Alignment Pin Damage?

Q. Excessive Gresss in Threaded Bolt Holes?
ammww WC&M)?
S. Bent or Broken Boits?

T. Metal Damage (Joints or Housings)?

ATV TD HHCH PRESSWRE SIDE oF PRIMARY O-RING FO£ 75%
OF CIRCUMECRENCE, Ber7™ PID NOT EXTEND PAST O0-R/N &,
Special lssue 3.2.3.2— ND SAS PATHS wERE OBSERVED TAST EI7HER O-RING,

H@ SET NoZ2LE /NTERFACE 3EPARATION CLARIFICATION RRM FPAGE €-334 fc-3138

p

I Y YINS| [Y3E

YWY NTY

Notes /| Comments

(5D TYPIcAL MEDIUM TO HERVY CORROSISN ON THROAT HousSING/ADHES IVE
JINTEREACE 0N MEH PRESSURE S/PE oF fRIMARY o-RING (OATED

INTERMITTENTLY ALXIND CtRCeymM FEREN CE ryEN
ON TS conDiTION. ER . A PFAR WAS WR/

Preliminery PFAR Number(s): ___+5C -8 !

~—  reliminary PFAR(s)? __Yes

Clerification Form Page No.(s): c-33R,.C-335

&

' Jarificstion Form(s)? __V_ Yes

cocro.  TWR-60695  |va
) lm C-33




TRiokol CORPORATION

SPACE OPERATIONS

Nozzie interface Separstion Clarification Form

Motor No.:  360T021 (STS-45) Side: [ Left (A) [ Right (B) | Date: 4 —7-2 2
Assessment Enginser(s)/inspector(s): L E, WILK E S
Part: B/F‘;wd Exit Cone (Forward End) 0 Nose Cap (Aft End)

] Throst Ring (Aft End)

O Tivost Inlet Ring (Forward End)

(] Aft inlet Ring (Aft End)

0 Cowi (Forward End)*
] inner Boot Ring (Forward End)

interface Separsation Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-to-SCP
8. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP £. Within CCP *{. SCP-to-CCP
Clrcumfecential Location Separation Type Maximum BRadial Width
¢5°—/20° V= 0.060 /N
o - ,° _— e
‘ |40 2/% E O o050 /N
Corresponding Comment Number(s): 2
crvon boco.  TWR-60695 _ |va

sec | —-334



TAEokcol CORPORATION

SPACE OPERATIONS

Nozzie Interface Separation Clarification Form

Motor No.: 360T021 (STS-43)

Side: [JLeft(A) (M Rignt (8) | Date: F-7—-22

Assessment Engineer(s)/Inspector(s): L £. WL KE S

Part: (O Forwerd Exit Cone (Forward End) [0 Nose Cap (Aft End)
(B Throst Ring (Aft End) ] Cowi (Forward End)*

{OJ Throat inlet Ring (Forward End)

[J Aft iniet Ring (Aft End)

[0 nner Boot Ring (Forward End)

Iinterface Separstion Types:

A. Metal-to-Adhesive D. Within GCP *G. Adhesive-t0-SCP
8. Within Adhesive E. GCP-to-CCP *H. Within SCP
C. Adhesive-to-GCP ®. Within CCP *{. SCP-to-CCP
Clrcumfsrential Location Sepantion Type Maximum Radial Width
FULL CIACUMFERENLE A 0.0t M,
Corresponding Comment Number(s): 2




TR ool CORPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

Motor No.: 3607021 (STS-45) Side: Right (B) Date: 4-7-9Z
Assessment Engineer(s)/inspector(s): L .£&. WILKE S
Sketch Observations Below (Include locations and sizes of sketched festurss): __; 70 PRMARY D-RINE
o
TYPICAL MEDXUM TO ﬁ F% CE

HERVY colRoOSIoN
AROUND Fecle
CIRGUMFER ENCE

$EP 0N S
FaszgxzmﬂFaavw N
Carbon

cCESS/
:fe_izé. SivE NO METAC DAMAELE

NO ALICAHMENT
AN DAMAGE - NO SNuBBcR PRMACE
WwWhSo8SERyED

NO copposior/
WiTK 60D coAT

OF GAREASE

" Curification Form(s)? Yoo _ Clarification Form Page No.(s):

cocwo. TWR-60695  |vou
- ) 'm C-34




TR ool cORPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
internal Nozzie Joint Condition

Motor No.: 360T021 (STS-45) | Side: Right (B) Date: ¢-7-92

Assessment Engineer(s)/inspector(s): £ _ & w/lL K ES

Joint: Aft End Ring-to-Fixed Housing (Joint #5)

|

Intemal Nozzie Joint Observations: Yes
A. Gas Penetration in the RTV (Terminsted, Through)?
8. RTV Not 8elow Char Line?

C. RTV To the Primary O-ring?

D. RTV Past the Primary O-ring?

€. Uncured RTV?

F. Voids Within RTV? v
G. Forsign Material?

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
i. Demaged Phenciice?

J. Bondline Edge Seperations? Use Clarification Form.

K. Phenolics Axlally Displaced From Housing?

L. Hest Affected Metal?

M. Unbonded or Blistered Paint?

4 N. Corrosion? v

0. Alignment Pin Demage?

P. Excessive Grease in Threeded Boit Holes?

Q. Bolt Hole Damsge (Through, Threaded/Helical Coll insert)?

R. Bent or Broken Bolts?

S. Metsl Damage (Joints or Housings)?

\

SIS INYYYYYY NN E

Notes / Comments
@ TYPIEAC (NCAPSULATED ATV VOIDS wERE »oBSERVED /NTERM! TIEV LY

ARIUND cCRUMFERENCTE , BuUT DID No7~ EXTEND THRY THE JO/NT,
NO 5007 whaAS oBSERVED N velDS

(D MEDMM TO KERVF collosiol LoCATED INTERMITTENTLE pRECD
CTRUMFERENCE ON BERRING AFT HD RING FLANGE cAy' YT
O D (AVACENT 1D sETon DpRS O-RINL) 5S4 R/ALCE

> rebminery PFAR(s)? Yoo __ e Preliminery PFAR Number(s):
Clarification Form(s)? Yes _ ¥ No Clarificstion Form Page No.(s):

cocro.  TWR-60695  |vou
s=c [Paat 35




TARiokol cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet

Motor No.: 360T021 (STS-48) Side: Right (B) Dste: # -7-92

Assessment Engineer(s)/inspector(s): £ £, wILKES

Sketch Observations Below (inciude locations and sizes of sketched features):

MEDI4M 10 pervy crBlosS1o k)
LoC INTERMITTEMTLY R
0% oF ClRCuMFER EN CE,

[oooD cohT oF GREAZ
Fo Pl CRCAMFERENCE

EX TEWDED TO THIS
5:‘7/771!/6? INTER M TTENTTY
Fok 1S7 6F CIRCUMTFER ENCED

Fok TNIS DISTANCE
ﬁT‘;VR.LL I RUMFERENCE

feo D CLEWN CLAM'S

Fixed Housing

NOo METAC DPAMAGE

Jerification Form(s)? Yes /No Clerificstion Form Pasge No.(s):

oocxo. TWR-60695  |vo
'na Cc-36




TARiokol CORPORATION

SPACE OPERATIONS

thhﬂonSogMandlﬁon

) POSTFLIGHT OBSERVATION RECORD (PFOR) C-7

Motor No.: 360T021 (STS—-4S5) Side: Right (B)

Date: £-7-72

Assessment Engineer(s)/inspector(s): L.E MILELE S

Cowl Insuiation Segment Observationa:
A.SpdngﬁnﬂolnComleThmohthoCowlSogmmt?

Yes

8. Abnormal Heat Effects or Eroc..on?

C. Soot Between the Cowl Segment and Cowl Housing?

D. Bondline Failure Mode? Data Collection Only.

N/A N/IA =

Notes / Comments
D 5cE PRR CLARIFIATION FoRM <—37/4

Eull LENETY AND CtREUAMFERENCE.

BoN DIINE FRILULE MoDE™ 4S5 wiTHIN THE IN Sl ATIIN SECMEVTS ovEXR

.~ Wminary PFAR(s)? Yes v _No Preliminery PFAR Number(s):
. Asrification Form(s)? _¥__Yes __No Clarification Form Page No.(s): _C-37/4
rvmmont oocmo.  TWR-60695 _ |ven

| ™% c-37




Fat
‘

Flexible Boot Cavity Clarification Form

Motor No.: 3607021 (STS-45) | Side: [ Lett (A) O Right (B) | Date: 4 ~7- y

Assessment Engineer(s)/Inspector(s): [ .£. ke s

Description: COWL. INSULATION SECMENTS HEAT EFFECT S

Sketch Observations Below (Include locations and sizes of sketched features):
® [ J
3152 0—2 20° satFACE PRUISTERS

TYPICAL

Corresponding Comment Number(s): !

socno.  TWR-60695  |ver
sEC |MC°37/9




——

T7iokol corRPORATION

SPACE OPERATIONS

! POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
mm.mmmm«.mmmwm

Motor No.:  360T021 (STS-4S) Side: Right (B) Dete: £ -7-92
Assessment Engineer(s)/Inspector(s): LE WILKES

Yee Comment #

A. Bearing Protector Bum-Through?

B. Cracks Through the Bearing Protector?

C. Beering Protector Heat Effects or Erosion Other
Than st Cowl Vent Hole Locstions?

_Z

L

Z
D. Soot Between the Bearing Protector and Flaxible Bearing? Ve
L

v

v’

Z

E. Heat EH{ects to the Flexible Bearing?

F. Bent or Broken Beering Protector Bolts?

G. Flexible Boot Burn-Through?

H. Abnormal Heet Effects or Erosion to Flaxibie Boot ID?

i. Foreign Material in Boot Cavity?

Notes / Comments
(D TrrIcac SLAG AND BERRING FRoTEETIR £ FLEX Bool cHARRED sur Ao
MATERIAL AND cowil OISASSEMBLY CwuT SHAVINLS.

el

THE BERRIN G FROTETTOR AFT G CP RING SHoweED Z CRACKS
AT SC RELS HOLES.

= iminary PFAR(s)? Yes Prefiminary PFAR Number(s):

No
Yes v No Clarification Form Page No.(s):

~tarification Form(s)?

bocmo. TWR-60695  |vou
73 ]M Cc-18




TR iokol corroraTION

SPACE OPERATIONS

ha

POSTFUGHT OBSERVATION RECORD (PFOR) C-9
Flexible Bearing Protector Thickness Measurements

P

Motor No.: 3807021 (STS-45) | Side: Right (B) Dete: 04 .09 -9
Assessment &glm(o)w(%
Record the Flaxibie Bearing Protectof Gas impingement Ares Thiciness Messurements (see figure) Below:
Thickness Thiciness Thickness
Degree Messuremnent Degree Measurement Degree Measurement
Location “A"* (inches) Location *A"* (Inches) Location “A"* (inches)
0 10" 120 194 240 213"
10 REG A 130 A1 250 qu"
20 " 140 20" 260 Jor"
30 nitoN 150 Y 270 10 %"
40 A3 160 RUEN 280 ane
50 A1yY 170 nge 290 Qdps”
60 A0S5° 180 Q0 8" 300 QG
70 208" 190 03" 310 231"
80 20" 200 1" 320 oY
_ % 1Y 210 iy 330 J1
/o 100 pIl-y 220 us” 340 nos"
- 110 s 230 216" 350 Q"
“A” * A" is the minimum thickness of the bearing protector

in-line with the cowl vent holes. Rt corresponds to the
deepest gas impingement locstion.

Notes / Comments

™~ winary PFAR(s)?

_ VYo

l/lb Prefiminary PFAR Number(s):

" aarification Form(s)?

£
Yes __F No  Clarificstion Form Page No.(s):

ooc no.  TWR-60695 lvuL
%=C PacE ~ .4




T ool corrorRATION

SPACE OPERATIONS

POSTFUGHT OBSERVATION RECORD (PFOR) C-10
Throat Diameter Measurements (Data Collection Only)

Motor No.:  380T021 (STS-45) Side: _ Right (B) . Date: DY -O% -4
Assessment WM(Q)WW(Q%
Record the Nozzie Throst Diameter Below:
Diameter
Degree Measurement
Location (inches)
o 85,15%"
48 SS, Sy
90 Ss, %01”
138 cS fso"

Notes / Comments S~ §OT Cy 4-%-%

s 150062

’\\P'(‘

wification Form(s)? Yee __ZNO Clarification Form Page No.(s):

bocwo. TWR-60695  |vou
=C Ilwz C-40




TRlool CORPORATION
SPACE OPERATIONS :

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11
Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition

Motor No.: 380T021 (STS-45) Side: Right (B) Date: #-/¥¢-92
Assessment Engineer(s)/inspector(s): ; £, JJILKE S
sxible Bog ; ' bess Yee No Comment #
A Effects in BooUOBR Separation —
Record the Outer Boot Ring Char and Erosion Messurements Below:
Station 0° 90° 180° 270°
Location Erosion  Cher Erosion  Cher Erosion  Char Erosion  Char
8.0 NE N ,03 .90 of _ .87 05  EF
9.0 ,03 kO Ao L ES , 95 .76
10.0 , 0/ 2 ¢ oo B2 05 48
11.3 NB  NA a© .77 6.00 ,79 02 .9/
el 6.8 NA NA L NA ANE . 994 NA 9%
Negsative Margin of Safety? Yes C~~ No  Statica: Degree
1. »d the Number of Plies Remalning on the Flaxible Boot:
Degree Plies
Location Remaining
) 3.2
90 3./
180 3.2
270 3/
Negstive Margin of Safety? Yee L No Degree:

Notes / Comments A J27/AL AFFETIED PEPH T2 cHAR £L/NE

Mo
™

Yes

" Yuninary PFAR(9)? Preliminary PFAR Number{(s):

‘:dﬂcaﬂon Form(s)? Yes

Clartification Form Page No.(s):

ooc 0. TWR-60695
=C

[ver
|PAae a1




TR ool CORPORATION
SPACE OPERATIONS

o

( T POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subsssembiy Phenolic Bondline Condition

Motor No.:  380T021 (STS—4S) Side: Right (B) Oate: 4-20-32

Assessment Engineer(s)/Inspector(s): ) IU/LI{E'S/ R 5C#/FFM/9'/V

Phenolic Subsssembly: Aft Exit Cone Assembly

MPMMWMWMWW (After Hydrolass and Wedge Removal):
) Degree Location
0-362

Metal-to-Adhesive | 5

Within Adhesive
Adhesive-to-GCP
Within GCP | 95~

GCP-to-CCP
Within CCP

MMMMFMMW(WRMMRMnMMIa):

Degree Location
Yes No Comment #
D ‘/
. /
v
D. Foreign Materiel? v
Lvmhm(mwmm&mn v 2
mlcmu@fé'é’ CLARIFICATION FOrM PAELE c-942 4
Special lssue 3.3.8 (sttach clarification form) SEE™ ccApe//=1cATI0A/ FeRM PACE C-942 8

SOAML WTERMI YTENTLY VoI OS W/ THIN POLY Sacl 2 fe CIPLL/ R o~
TYPrcAUY wiTy 2 FeR & e /< e cip Ve
blaMerext mm"‘,’%j" o7 L SRREVCH MATERIFL. (SMML VOIDS ARE 0.30 1Nk

Yes / No Prefiminary PFAR Number(s):

~ sliminary PFAR(s)?
_ -MM(.)? __ﬁYu —_No Clarificstion Form Page No. (s): c-42A c42E
ooc no.  TWR-6069S lvoL

sEC I""‘c-u



T2 ool corrPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 380T021 (STS-45) Side: [J Lett (A) IE/;lgm (8) | Date: &£ ~20-9 2

Assessment Engineer(s)/Inspector(s): 4 | U/.LJ(,ES/ L. SCHIFFEMAN

Nozzie Subassembly: AH L& C ASSEMBLY

Record Bondline Adhesive Void Messurements and Locations Below:

Degree } Void Size Location on Bonding Surface
Location Axial Clire. Distance From Fwd ARt
2 1.40 557 | 55 v
227 300 l, 00 ), 00 v
17 ° Joo .55 10.25 —
210 | 10 5O 13,25 —
218 .00 .55 3,50 —
Z22| 75 45 )4.75 v

Notes / Comments

Corresponding Comment Number(s): |

oocmo.  TWR-60695  |vau
e [“=c-224




TRio ol CORPORATION

SPACE OPERATIONS

Genersl Hardware Clarificstion Form

Motor No.: 380T021 (STS-45) | Side: Right (B) Date: L-20-92

Assessment Engineer(s)/inspector(s): L, /A LES / 2. SCHFFMAN

Description: A EC AISEMBLY

mmmwwmmawwfmn

Special lssue 3.3.8 L D/'S NeT vIS/BLE WITHeUT Cle TTIN G AYIALLY,
JHtS TASK wILL PE ACCOMPLISHED AT M-LE oN A LAYER

DA TE.

LARRY wiLKES AND cHR IS PHTHNAM 10=7-22 .
APPROSMATELY | Z INCHES S&1AXE whS
AEC PHENoLCS A7 26/° AND
ed” OF” 55—;,]10!’/ whHS CuUT (AX/}‘L@ /NTD 20 LoAN G 174 OINAL
_ pLcoHet wiFE JNEPECTION WAS PERF4ARMED oN ALL sL/eEs
SLICE™= 4 NE MD/c,:}-ﬁoAlﬁ W ERE RUND, SoME SAMPLES WERE
o exAMINED uNDER p MICROSCPE wiITH NO IN DI CATION'S
| ~— ’:;I;Ez#gpmngbﬁs, poRuf MATERI S o0 RESN RictH AFREFFS BEIN &

FouND. RETFERAMNCE MEMO L830-;=r93-/w¢5‘1.

Corresponding Comment Number(s): “‘/}

cocwo.  TWR-60695  |vou




TR oK0€ CORPORATION

SPACE OPERATIONS

e POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenclic Bondline Condition

Motor No.: 380T021 (STS—45) | Side: Right (B) date: ZZ— /N -F -

Asssssmaent Enginesr(s)/inspactor(s):: A C\oel . V.M Wer

Phenolic Subasssembly: Forwerd Exit Cone Assembly

Record Primary Bondline/Phenoiic Fallure Mode Percentage (After Hydrolase and Wedge Remowal):
* Degree Locstion

3/5-45 W4S-/35 135 %S
Metak-to-Adhesive | 2= | 31) _35 a5
Within Adhesive | QO | |15 |20 | 2D
Adhesive-t0GCP | S | S5 | Y5 5S

Within GCP
GCP-t0-CCP
Within CCP

‘ecord Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
i Degree Location

Y
"

C A

Yes Comment #
A. Soot? .

8. Voids In Adhesive? ,7 /
C. Corrosion? ,(
D. Foreign Material? V4

Notes /| Comments

)\ Vo:és daaww)@d Own d&rt(?u&}ow%fw\g L-4 A )
3\ Med v -Xo -keuv\l Corr0Sion v aress &% Ml.*a&- +o -odlssice

$¢.?a\-c~.4'3ms .

o~ "eliminery PFAR(e)? Yes _z_ No Preliminary PFAR Number(s):

| Clarification Form(s)? _/ _ Ye —__Ne Clarification Form Pege No.(s): _C-Y3H

oocwo. TWR-60695  |vou
mc [n- C—43




L~

T

" —-

TR ool corRPORATION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Volid Clarification Form

Motor No.: 360T021 (STS—45) side: [J Lett (o) K Right (8) | pate: 4 -})-G~

Assessment Engineer(s)/Inspector(s): M C\ 2 (L C2OM l\g P
Nozzie Subsssembly: T y N

Record Bondline Adhesive Void Measurements and Locations Below:

Degree | Void Size Location on Bonding Surface
Location Adal Clre. Distance From Fwd Aft
184 .10 MDD 1S.8 v
/93 90 .50 AS.b /
H3 L0 .40 7.2 J/
2025 S 10 241 /
\.00 .SO sl VA
.30 .40 b b /
g0 .50 L3 %
0. .40 1.5 Vi
A.S0 D W v/

Notes / Comments

Corresponding Comment Number(s): /

bocmo.  TWR-6069 v




TAcool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subsssembly Phenciic Bondline Condition

Motor No.: 3607021 (STS-45) Side: Right (8) Date: ¥#— /5 - 92

Assessment Engineer(s)/inspector(s): / W/,LKE'§/ 7. FAESTON

Phenolic Subassembly: Throat Assembly

MWWWFMMW(A&uWNW&«RM):
) Degree Locstion

o- 20
Metal-to-Adhesive | /07

Within Adhesive
Adhesive-lo-GCP

Within GCP

GCP-to-CCP
Within CCP

lecocd wmmmmmm(mnmmudnmmm Phenolics):
{

Yes NV Comment #

- =

e =

Notes / Comments Q,TWICM smaLe veiDs (o.50/M MAX. DIAMETER) Loca™EP
OVER ULl AX 1 LENCTI MVD CIRCauMFERENCE . LARCER L4/DS ARE
RECORDED ON CLARIFICAII0N) FoRM PAEE C—44 4.

@ THPICAL HERVY Collos/oN ovEL Y5 % oF BaVDLNE N TER e

S RFACES.
~ reliminary PFAR(s)? Yoo _‘C No Preliminery PFAR Number(s):
" Jerification Form(s)? __~_ _Yes ____No Clarification Form Page No.(s): _C—F /4
prvemon cocmo.  TWR-60695  |va

s=c | ™= c—44



T7cool corPORATICN

SPACE OPERATIONS

- Nozzle Subassembly Bondiine Adhesive Void Clarification Form

4-/5-92

Motor No.: 380T021 (STS-45) Side: [ Lett (8) [?mgm (8) | Date:

Assessment Engineer(s)/inspector(s): )  L//LKES / T~ FRESTON

Nozzie Subassembly: “Thavaet kxs-t#“ﬂ

Record Bondline Adhesive Void Measurements and Locations Below:
Location on Bonding Surface

Degree ' Void Size

Location Axial Cire. Distance From Fwd Aft
280 4.2 .2 2.32 v~
283 4/ L.O 4.20 v
2 85 2.5 047 6.69 "

Notes / Comments

Corresponding Comment Number(s): /

cocwa.  TWR-60695  |vou
[P c-efs




POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subsssembly Phenolic Bondiine Condition

Motor No.: 360T021 (STS-4S) Side: Right (8) cate: F-/7-92

Assessment Engineer(s)finspector(s): L. w/iKES [/ P MILLER

Phenolic Subsssembly: Aft Inlet/Forward Nose Rings

MWWMWMPW(M«WMWWRM):
‘ Degree iLocation
|g-90_|72-+#6° 150-2° | 270-O
Metal-to-Adhesive | 95 | /190 100 | 90

Within Adhesive | 5
Adhesive-to-GCP 1074
Within GCP ’

GCP-to-CCP
Within CCP

WSMMMMMMMW(WWdMW):
— N.A Degres Location

Metal-to-Adhesive

Yoo NV Comment #

l I

Z

R

v

Notes | Comments @ SEE CLARIFICATION FoRM PAFE c-455 FR vor/DsS

@M’EIMU?&?VT' LIGAT TO MEAUY CORLOS 10N OvER Full AX|AL LEMET
AND ARIUND Full Cl RCYM FERENCE

__ iminary PFAR(s)? Yes _‘/_ No Prefiminary PFAR Number(s):

Clarification Form(s)? v Yee _____No Clarificstion Form Page No. (s): C-+5 A

ooc no.  TWR-60693 lvu
= 'm C—4$




Wcommn

SPACE OPERATIONS

Ee Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T021 (STS—45) Side: [J Lett (A) [ Right (B) | Date: 4-/7-9 2

Assessment Engineer(s)/inspector(s): 1 /LK S / P MILLER

Nozzle Subsssembly: AOSE WNLET™ L AFT INLET RN

Record Bondline Adhesive Void Measurements and Locations Below:

Degree “Void Size Location on Bonding Surface
Location Axial Cire. Distance From Fwd Aft
* 24’ 40 .30 i v
* ’ v
3Z .50 30 1.10
¥ 940 30 .20 | 2.4 v
* Lt 40 .20 1.0 v’

"

Notes | Comments 7 VeIDS oN Nos& NLET RN& oM FD EVD

SMALL (L3S THAN 0.30 /N DISMETER) WERE #BSERVED svER FuLl A1 AL
LENGTH AND FULL 1P M FEREN c& /NTEXMI T TENTLY.

Corresponding Comment Number(s): |

oocno. TWR-60695 v




(- POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
" Nozzie Subsssembly Phenolic Bondline Condition

Motor No.: 380T021 (STS-45) Side: Right (B) Dete: 4 —/7-9 2

Asssssment Engineer(s)/inspector(s): / £ WILKE S /fFTr MILLER

Phenolic Subassembly: Nose Cap

Record Primary BondllmlPt'unolle Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
3545 | 4535135225 [ 2253157

Metal-to-Adhesive

Adhesive-to-GCP
withinGeP | S 5 s 5
aeeocer | 95 | 95| 95 | 95

‘ord Secondary Bondiine Failure Mode Percentage (After Removal of Remaining Phenolics):
{ . Degree Locstion

2595 | 452135 |1 35225 225-315 ]
Metal-to-Adhesive _,_ o 10 [0 /0

Adhesive-to-Gcp | 90 90 | %0 90

Phenolic Removal Method: HAMMER W EDCE € AND PETL.

Matal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? v
B. Voids in Adhesive? v /
C. Corrosion? 4 2
D. Foreign Material? v

. & <, IFICHTTN FolM - o
Notes / Comments @ -2 5—;,;}{‘/;;053, FACE C-46A R vo/D5 AN

Special issue 3.3.86 —>SEE N0 T&"@ON CLALIFICATION FRM PAGE C—4EA.

Special issue 3.3.9 —> sa.-,wre-@ ol CLARIFICATRON foAM PACE c-2674. A
) INTRMITFENT- LIGHT T HEAUY CokLyTIoN oN rorune D 3OM. AND N AR

2.0/N ARRBRD Full CIRCY 7@&-‘
b iminary PFAR(s)? Yes No  Prelminery PFAR Number(s):

Clarification Form(s)? __ Y _Yes _____MNo Clarification Form Page No.(s): _C —16 /7

bocwo.  TWR-60695  |vou
=< |~ 46




T2 ool corroraTION

SPACE OPERATIONS

Nozzie Subassembly Bondline Adhesive Void Clarification Form

Mator No.:  380T021 (STS-43) side: [ Lett (8) m/ﬂlght ® | pate: L —/7-9 2
Assessment Engineer(s)/inspector(s): L . w/LNE S / P MILLER
Nozzle Subassembly: A/OSE  cAT

Record Bondline Adhesive Void Measurements and Locations Below:

Degree * Void Size Location on Bonding Surface
Location Axisl Clre. Distance From Fed Aft
3.5 .40 30 .2 v
89 5 4O 50 14./ v
128 LD {0 25 v
2475 L0 .40 2.7 v
350 50 .30 /.7 v’
355 .50 .40 15. ¢ v

Notes | CommentsCADHESIVE™ voIDS OBSERVED oN NoSE CAP WTERFACE

AT CoATIONS 89.5°, 178°, 247.5° #AND 355° MALH THE S/ZE A7 2

Loc 0F LD/'S DESCAIBED oN DR-409282 AND DP-40 4295 AT LocA TS
90.7%,177.7° 2.47.5° AND 355.6° RESPECIIELY. Two VOIDS oBSEXVED A70
3 SOAND 350 ° wELE NoT- RECOADED ON DAR'S a7 WELE 0”‘;;%3 7
W IDE CLaCuMFERENTLY, WHEH 15 THE IIMIT oR EX-AAY /N S7EE -

e = ALONG- PLY ANCLE
THE ol DED oN PR40+282Z #T 4£5° N THE &P
aué%#ie— FouND, DuE TO &cCP BEING& DisIRoVYED DalifG- RrEMOV AL .

Corresponding Comment Number(s): /

—— bocmo. TWR-60695  |wou




TR ool corrorRATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenoiic Bondline Condition

Motor No.: 3607021 (STS—45) Side: Right (8) Dat: £ -/0-9&

Assessment Engineer(s)/inspector(s): /[ /L KES R JZUULER S

Phenclic Subassembly: Cowl Assembly

MWWMWMW(MUWMWN«W):
: Degree Location
O-360

Metal-to-Adhesive | /o0 7,
Within Adhesive

Within SCP

scord Secondary Bondfine Fallure Mode Percentage (After Removal of Remaining Phenolics):

Yes No Comment ¢
v /
v 2
g 3
[ R

Notes / Comments @56?#076‘ 7 oN PR LLARIFIcHA TroN FolM FhcE c-#74

Specisl lasue 3.3.7— DR 407537, voIDS 0BSERVED AT, 1307 £ 160° ALE s/p0p a0
TO LDI'S DESChITED /N SPECIAL 1354ES AT 12(° § 16 4%

SEE PR CLAPIFI ATION FoldM PACE C~474
R)TYPICAL HERVY ol ROSIN o/ BoND INTERFALE { FIRWARD ¢ P SHAM FuUle CIRGUSRIACE

_ ieminery PEARGS)? 7 Mo  Preliminery PFAR Number(s): _45C— 2 8

Yes

m!’am(c)? v Yes ___MNo Clarification Form Page No.(s): _ C—F7 /4

cocwo. TWR-60695  |wvau
s||c rm C-47




TR ool corroranioN

SPACE OPERATIONS

—

/“- Nozzie Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 360T021 (STS—4S) Side: [ Left (A) [ Right (8) | Date: #-/0-22

Assessment Enginesr(s)linspector(s): ) 4,1/ KE S L. TZTULEXS

Nozzie Subsssembly: oLt ASSEMPLF

Record Bondline Adhesive Void Measurements and Locations Below:

Degree * Void Size ' Location on Bonding Surface
Location Axial Cire. Distance F-om Fwd Aft
|30 20,60 ’¥ig O 00 v

130 0.70 o, 30 / 90 —

16O o, 90 2,30 2. 00 —

290 /. 0O 0.20 2, 0o e

Notes | Comments (1D Sco7— ON IMETHC (HaMINM) Hou SIN & /ADHES vE™
INTER FACE SURFACE AT 20° BECGINNINC BT~ FORWARD E£DCE ANVE
MERSURBING O.5 AXIAC AND /.20 ClRCuVFERENCE MAX . A FPFAR
WAS WAITTEN N THIS camOrT70MN (45C-42)

Corresponding Comment Number(s): /,.‘.'_

cocmo.  TWR-60695  |vau
[ Im C—47 A




' Wcomom_mu

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
(. Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607021 (STS-45) Side: Right (8) Date: <£-/3-9Z
Assessment Engineer(s)/inspector(s): A/ CLAEK S R. TELLERS
Phenolic Subsssembly: Fixsd Housing Assembly

Record Primary Bondline/Phenclic Fallure Mode Percentage (After Hydrolase and Wedge Removal):
: Degree Location
3525 | 45-135]/35-225]225=3/5]

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP |- /
Within GCP | 70 o0 | ¢o 50
certocer | 32 | =9 39 20
Within CCP /

MOTE: SEE Ao —TD— <
quzg}‘”gbéol JANER BooT RNG —TO— FrYEP HOaSING. BoNDLIN &

weord Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
(" e

Y- 315> 45 |¢5-135 | 135225 2.25-3L]

Metai-to-Adhesive )

Within Adhesive

jf,f— <— Adhesive-to-GCP | 922 100 100 /100

Phencic Removel Method: WEDGE ¢ #AND PEEL ( secon DAEF)

Yes

v

No
i
v

wr

Notes ! Comments (1) v* /PS5 DOCKWMENTED ON CLARIFTCATION FoRM C-484

WTERMITTENT RESIN RICH AREDS oA Bo7¥ FolRuwAlD AND AFT PerAT7enN o/~
BONDLINE . VISIBLE AT~ C-cP-TO-APHESIVE INTEIRFACE . LARGCEST ALENS LoATD A
8 12405 2.5 /M. ON FolwAtD EXD oF Ben/D LINE .

B) 0%30% 1. 9/N. oN AFT END OF BoNDLINE .

{ )//V/VEI FooT" RING JNWTERLACE SaPr/A PLER SHOLED METAL-TO -AOHNESIF &
3 BoNDLINE FAILUA Mo;é‘ FLoM /£2€ ro 225°°.

o~ wliminery PFAR(s)? Yes >~ _No Preliminery PFAR Number(s):

L‘;:---ufummnme(-)? v~ _Yes No Clarification Form Page No.(s): _ & —%8/

socwo. TWR-60695 v
3 Im C-48




TR ool corRPORATION

SPACE OPERATIONS

e

Y Nozzie Subassembly Bondline Adhesive Void Clarification Form
Motor No.:  360T021 (STS-48) side: (] Left (A) (@ might (8) | Date: &/_ /3-92
Assessment Engineer(s)/inspector(s): M d " ')__ 2 To\\ Py
Nozzie Subsssembly: R
Record Bondline Adhesive Void Measurements and Locations Below:

Degree " Void Size Location on Bonding Surface
Location Axal Clre. Distance From Fed Aft
a3 Loo 04D ¥4 po v
=) 0,53 0.23 ¥.75 v
als] 0.S0 0.30 lo & v
les = 060 220 29 | /
1% 0.0 0.30 3.0 /
235 e 0.0 2.y v
- 05 0.30 .35 - O. /0 J/
I 0.0 0.20 2.9 /
u&“;:’h’co:::?”.&\.[. ermsl( Jo:Ag wiHa a.du‘o.wn:\z(' £ 0.20" o
Swaller

--—f ’,‘ Corresponding Comment Number(s): /

arvison ooc no. TWR-60695 lva.

vec | -8 4



T7iokol corPORATION

SPACE OPERATIONS

POSTFLUIGHT OBSERVATION RECORD (PFOR) C-13
Cowi Ring Phenolic (SCP) Section Condition

Motor No.:  360T021 (STS-45) Side: Right (B) pate: ¥4-27-172

Assessmaent Engineer(s)/inspector(s): 474, k Clerk, Larry W:'U'g;

Caed Phanotic Section Observations: " Yes No Comment #
A. Cross-ply cracking in virgin material? [
B.PP{Ilﬂho? . P

Record the Cowt Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Cher Erosion Char Erosion Char Erosion Cher
0.3 .26 ,62 30 _e63 .27 _48 .29 _.¢6¢6
1.0 3o .69 36 .69 .32 -¢9 .34 Le7

2.0 .29 .2/ .38 .66 .34 .7/ 37 L7
3.0 .33 .68 .3% .6/ .37 .76 .37 .72
4.0 VA w/A VA y/A .37 .22 .37 .67
5.0 rMA VA ﬁﬁ A .36 .7 .33 .69
— so¥ w4 Lol viA 4o 2~ £o7 w/4 -%8

X M_M_ vA s L/&_ﬁ,@_ A /A

Negative Margin of Satety? Yee " No Station: Degree:

Notes /! Comments
X Al cher measurenonds 1 §qum'q 6.0 represesT Total fea?
offected depth

Yes L No Preliminary PFAR Number(s):

reliminary PFAR(s)?

e

. iwrification Form(s)? Yes _q—No  Clarification Form Page No.(s):

oocmo.  TWR-60695  |va
sec )




Thiokol o
CORPORATION AR

SPACE OPERATIONS
POSTFLIGHT OBSERVATION RECORD (PFOR) C-14
Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T021 (STS—4S) Side: Right (B) pete: 7-2% -4
Assessment Engineer(s)/inspector(s): M =. CJ arL

DIWALG 0 ONe PN action UNservRuont Yeos No Comment 4
A. Cross-ply cracking In virgin material?
B. Py Hfting? . N
Record the Forward Exit Cone Char and Erosion Measurements Below:
Station L+ 0 90° 180° 270°
Location Erosion Cher Erosion Char Erosion Char Erosion Char

1.0 .3S 9= 37 .13 3¢ .10 . I
4.0 N L L2 Ll 2SS Ll 2S00
48 23S .4 2es S 3S Ok .27 .G

4.0
Y

LS

Lol 25 .07 23 .
2 2 R A2
LS NA O NA \ NA  NA

fiminery PFAR(s)? Yes _‘_/_/ No Prefiminary PFAR Number(s):
L
orification Form(s)? Yes __/_ No Clerificstion Form Page No.(s):

cxvmon oocno. TWR-60695  |vou
%8¢ Inu C-50




TAiool corPorATION

SPACE OPERATIONS

(” s POSTFUGHT OBSERVATION RECORD (PFOR) C-18
Fieed Housing Phenolic (CCP) Section Condition

Motor No.: 3807021 (STS-4%)

Side: Right (B) Dete: 7/28/9 2

Assessment Englnear(s)/nspactor(s): 20 //c £

Station 0*

Location  Ercsion Char

0.0 o WAL

Dad HOWSINg PHIeNoIX action Qbservation: Yes No Comment #
A. Cross-ply cracking In virgin material? v
8. Py Rfting? Z

Record the Fixed Housing Char and Erosion Messurements Below:

90° 180° . 270°
Erosion Char Erosion Char Erosion Char
0 £/2 07 L/ O L2

1.0 0 LO5 (@) LOS 92 _4O7 O nL1?
2.0 _0 9s D 17,04 O 98 o 1,06
3.0 o) A7 Vo) 493 0 /7 D 109
4.0 o __ _,99 0 9 H 93 _0  _L07
5.0 [a) a8 (o) 37 0 9% _O . Lo8
- 6.0 (0] 025 0 oqq (@) 097 O _[.,QZ_
7.0 o _1.00 (3] 97 o) s O  _hO2
8.0 0 -0 Q0 A9 o) 74 A Qs
9.0 0 95 O .80 0 iy /7 @) 75
10.75 oS 93 39 458 NA  MA Sl L3&
Negative Margin of Safety? Yes v Mo sution: Degree:
Notes /| Comments
~efiminery PFAR(s)? Yoo ‘/,'“ Preliminery PFAR Number(s):
T aification Form(s)? Yoo - Clarification Form Page No.(s):

oocwo.  TWR-60695  |vou
=C 'na Cc-S1




TAREoKol CORPORATION ey
SPACE OPERATIONS
- POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat inlet Assembly Phenolic (CCP) Section Condition
Motor No.: 3607021 (STS-45) Side: Right (8) Date: | - IS-QD—
Assessment Engineer(s)/lnspector(s): .. (_a a2 M. Qa\('&
h U- Yee Comment #

rost inlet Assembdty PRenotic Sectian CNServationd
A. Cross-ply cracking in virgin material?

B. Pty Mting? .

Record the Throet inlet Ring and Throet Ring Char and Erosion Measurements Below:

Station 0° %0° 180° 270°

Locaion  Erosion  Chaer Erosion  Char Erosion  Char Erosion  Char
1.0 .03 -4 oz A .S _Gl 4 .s3
2.0 1.0 ) [0S . .87 13 .3 LO2  _Slo
4.0 L1 < L1 bl LT ) L .S
6.0 % el LIS .2 L9 _ -Gl LA LD
8.0 120 .9 L9 L0 L2322 .S) LIB S
10.0 Ll .S3 L19 .S| e S L3 -SY
12.0 LY .S9 s s LY =2 112 LSS
14.0 .04 .0 LI . Sé LA .. L9 .s9
16.0 106 _.3) Lo &3 Ll S LosS .S
18.0 A< .l ¢ I a1 . o A AY |
20.0 S 77 J3 0 .77 1T s L' SO | B Y
22.0 M .30 .44 <3 42 24 HS 0
23.0 .39 32 .33 .34 K 3 2L

Negative Mergin of Safety? Yoo _/ No  Station: Degres:

Notes / Comments

Sreliminary PFAR(s)? Yes Preliminary PFAR Number(s):

b
Ak

. lerification Form(s)? Yes Clarificstion Form Page No.(s):

cocwo.  TWR-60695  |va
Rl | c_s2




TR iokol corRPORATION

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17
Nose Cap Phenolic (CCP) Section Condition

Motor No.: 360T021 (STS-4S) Side: Right (B) Date: 7] - ;2") —%L_
Assessment Engineer(s)/Inspector(s): M E . (: !O.r‘k-
Nose Cap Phenciic Section Observations: Yes No Comment #
A. Cross-ply cracking In virgin material? /
8. Py Rfting? . —_— L
Record the Nose Cap Char and Erosion Messurements Below:
Station 0* 90° 180° rn°
Locstion Erosion Char Erosion  Char Erosion Cher Erosion Chaer

1.5 - .. MA A ANA  NA NA - NA
4.0 2 e 2 S3 R BN .34 Lo\
6.0 24 A8 29 LGl 45 LD o &

8.0 28 L1 H4e A SO .4 G N

10.0 YS .59 < .59 S sSS S> .9
12.0 SO & &4 .6l el 532 57 .57

— 140 SR Yo ,g_’:}_ L = @ SS Lo _47
. 16.0 L SAE o s3 JR  sS A te
18.0 .23 Y S e BS LD B .=
20.0 2 .s¥ Los S Ll ) LOS. &=

22.0 LS o183 Ly .7¢ L&?2 a9 1S 23

24.0 .22 1 LIS e LR 29 LIS .37

26.0 L3S .30 L) .t LD .30 122 .
_no  saten Degree:

Negative Margin of Safety? Yes

Notes / Comments

“raliminery PFAR(s)?

Yes ‘/;o Prefiminary PFAR Number(s):
™

- arficaton Form(s)? Yoo Clerificstion Form Page No.(s):

oocno. TWR-60695 |
— [ c_s3




SPACE OPERATIONS

Tm—

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18

N\
_— Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition
Motor No.:  380T021 (STS—48) Side: Right (B) Date: J-1S -9~
Assessment Engineer(s)/inspector(s): (7 (__a“q& A QI E (k
RIS ctio Hons: Yes 7 Comment #
A. &oco-ply erocuno In vlmln Muhl?
B. Py IHting? . e
Record the Forward Nose Ring (-sos)d\uandmdonMuwnmmm
Station 0° 90° 180° 70°
Location Erosion Char Erosion Char Erosion Chaer Erosion Char
28.0 L0 &3 /) €7 [./5 4D o A
30.0 BY .c2 By 40 g8 .56 &7 i ¥
32.0 .9/ Sy P2 .69 .70 .éZ 72 .59
Negative Margin of Safety? Yoo ,[ No Station: Degree
ordthoAftlnldengChar(-&Ol)demdoanmbm
/ - Station 0° 90° 180° a70°
- Location Ercsion Cher Erosion Char Erocsion Char Erosion Char
34.0 FE_ 5o E7 .57 B8 .52 Po =%
38.0 W 4 . Y9 0 S5 L& .57 Pz 5T
38.0 .7/ .57 e L é2 L2y .59 = . PF ..
39.0 Iy 57 L1003 .98 . é¥ ’.02 4
Negstive Margin of Safety? Yes ‘/ No Station: Degree:
Notes /! Comments
L\_/ Yminary PFAR(s)? Yoo W/ __Ne Preliminary PFAR Number(s):
' irification Form(s)? Yoo _/ Mo  Cufication Form Page No.(s):

oocno.  TWR-60695  |vou

| [ )



Appendix D
Nozzle Postfire Data

Final Postflight Hardware Evaluation Report
3607021 (RSRM-21, STS-45)

October 1992

Prepered for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FUGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NASS-38100
CR No. +

WBS No. 4C801-04-01
ECS No. §S4T64

T co/olf corroration

SPACE OPERATIONS

P.O. Bax 707, Brigham City, Utah 84302-0707 (801) 863-3511



3607021 Appendix D Contents
List of Figures
Figure Description Page
D-1. RSRM Nozzle Liner Char and Erosion Station Locations ... .. D-2
List of Tables
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360T021A Forward Exit Cone Assembly Char and Erosion Data D-3

2 360T021B Forward Exit Cone Assembly Char and Erosion Data D-4
3 360T021A Throat Assembly Char and Erosion Data ......... D-5
4 360T021B Throat Assembly Char and Erosion Data ......... D-6
5 360T021A Nose Inlet Rings (-503, -504) Char and Erosion Data D-7
6 360T021B Nose Inlet Rings (-503, -504) Char and Erosion Data - D-8
7 WIA Nose Inlet Assembly Char and Erosion Data ...... D-9
8 360T021B Nose Inlet Assembly Char and Erosion Data ...... D-10
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Figure D-1. RSRM Nozzie Liner Char and
Erosion Station Locations
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TABLE 1

RSRN~-21A NOZILE TO CASE JOINT PERFORMANCE

ooceo. TWR6095  lvo

DEGREE PREFIRE POSTFIRE RDD cs?r ASY
LOCATION {(INCEES) (INCEES)

0.0 $.610 4.618 0.992 4.9 $.7
21.6 s.608 4.703 0.828 S.9 6.8
46.0 5.999 4.9503 1.0%¢ 4.9 $.1
é8.4 S5.9583 $.023 0.352 8.0 10.0
20.¢ 5.56% . 5.¢% 0.473 10.3 11.7

111.6 S.998 5.024 0.5N 8.6 9.8
13¢6.8 5.591 $.02% 0.56¢ 8.7 9.9
158.4 $.598 4.854 0.744 6.8 7.3
180.0 5.600 4.290 1.310 3.7 4.3
201.6 $.582 4.630 9.932 S.1 5.9
226.8 3.598 4.35¢ 1.042 .7 5.4
248.4 5.992 4.018 0.774 6.3 7.2
270.0 $.58¢ 4.887 0.699 7.6 8.0
2%1.6¢ $.592 4.098 0.69¢ 7.3 8.1
316.8 5.597 $.01¢0 0.587 8.3 9.3
330.4 5.591 S.000 0.391 8.3 9.3
REDIAN NEDIAN KEDIAN NININUR NININUNX

$.594 4.7 0.721 3.7 4.3

A SAFETY PACTOR OF 2.0 IS REQUIRED
REVESION ____ )

[FAe e



Table 2

RSRM-21A AFT PIBLD JOINT PERFORNANCE

DEGRES PRAEFIRE POSTPIRE nDd csy AsP
LOCATION (INCEES) (INCHES)

2.0 2.738 3.387 0.431 6.0 6.4
16.9 2.721 2.364 9.387 7.3 7.6
30.90 2.749 2.346 0.403 6.4 6.9
46.0 2.7%8 2.291 0.464 5.6 5.9
6.0 2.764 . 2.269 0.498% .2 s.6
76.9 2.770 2.209 0.40 3.4 S.8
9.0 2.716 2.291 0.428 6.1 6.4

106.90 2.762 2.250 s.%12 5.1 S.4
120.0 2.7%9 2.297 0.462 S.¢ 6.0
136.9 2.743 2.278 0.467 5.6 5.9
150.0 2.79%9 2.248 0.311 5.1 $.4
166.90 2.746 2.39) 6.393 6.6 7.0
100.9 2.73% 2.3%¢ e.379 6.8 7.2
196.0 2.738 2.286 0.449 5.8 .2
210.9 2.728 2.208 0.437 5.9 6.2
226.0 2.731 2.29¢ 0.438 6.9 6.3
242.9 2.7% 2.314 e.416 6.2 6.6
2%6.9 2.732 2.319 0.413 6.3 6.6
270.0 2.%40 2.348 0.392 6.6 7.9
286.0 .73 2.313 0.426 6.1 6.4
300.90 2.738 2.362 0.37¢ 6.9 7.3
316.9 2.732 2.343 0.389 6.7 7.0
338.0 2.734 2.310 0.416 6.2 €.6
346.0 3.736 2.34) e.393 6.6 7.0
REDIAN NEDIAN NEDIAN MININUN NININUR
2.738 2.310 0.426 5.1 5.4

A BAFETY FACTOR OF 2.0 1S REQUIRED

socwo. TWR-6695  |veu




TABLE 3

RSRN-21A CENTER PIELD JOIRT PERFORNANCE

DEGRESE PREPIRE POSTFIRE MDD csre ASP
LOCATIOR (INCEES) (INCHES)

2.9 .782 2.533 0.229 11.3 12.1
16.0 2.703 2.32% .29 10.1 10.0
30.0 2.708 2.528 0.297 10.1 10.8
46.90 2.788 2.593 0.233 11.1 11.0
6.0 2.709 , 2.582 0.207 12.8 13.3
76.9 2.790 2.619 .17 15.2 16.3
2.0 2.7%¢ 2.591 0.199 13.0 13.8

106.0 2.800 2.516 0.204 9.1 2.9
120.90 2.702 2.529 0.253 10.3 11.0
136.90 2.78% 2.523 0.262 9.9 10.6
130.0 2.793 2.518 0.265 9.8 10.5
166.0 2.787 2.550 0.23?7 10.9 11.8
180.90 2.783 2.540 0.249 10.4 11.4
196.0 2.797 2.877 0.100 14.4 13.3
210.90 2.79%8 2.568 0.187 13.9 14.7
226.0 2.7%4 2.9¢68 0.18¢ 14.90 14.80
242.0 2.7%8 2.378 0.100 14.4 13.3
2%6.9 2.787 2.509 0.168 18.4 16.4
270.0 2.7%0 2.583 0.167 15.% 16.3
206.0 2.79%8 2.602 0.1%3 17.¢ 18.0
300.0 2.748 2.508 0.160 16.2 17.2
316.0 2.7%8 2.602 0.153 17.¢ 18.0
330.0 2.7%7 2.588 6.169 15.4 16.3
346.0 2.760 2.95% 6.308 12.7 13.5

NEDIAN NEDIAN KEDIAN NININUN NININUNM
2.1 1.562 0.202 9.1 9.9

A SAFETY FACTOR OF 2.0 IS REQUIRED

pocno. TWR-60695 lva

= e



TABLE 4

RSEN-21A FORWARD PIELD JOINT PERFORNKANCE

DEGREER PREFIRE POSTFIRE nop csP AS?
LOCATION (INCNES) {(INCEES)

2.0 2.768 3.6%0 e.118 22.0 23.3
6.0 2.762 2.50¢ 0.176 14.7 18.7
3¢.9 2.770 2.%574 0.196 13.2 14.3
44%.0 2.79%¢ 2.601 6.199 16.3 17.3
0.9 2.76F . 2.579 0.102 14.3 18.12
76.¢ 2.748 2.%00 0.185 14.0 14.9
9.0 2.713 2.638 9.073 34.6 36.2

186.9 2.722 2.639 0.08) 31.3 32.8
120.9 2.730 2.618 0.120 21.6 22.7
136.¢ 2.1 2.59% 0.1 7 14.7 18.7
130.0 2.7%0 2.638 8.119 22.6 3.9
166.9 2.7%2 2.6%4 0.098 26.9 2.1
180.0 2.743 3.588 0.160 16.2 17.2
196.0 2.742 2.598 0.147 11.7 8.7
218.90 2.7%0 2.50% 0.168 15.7 16.7
22¢6.90 2.723 2.991 0.134 19.4 20.3
2423.0 2.77 2.57 0.148 17.9 10.4
2%¢.9 2.740 2.580 0.160 16.2 17.1
270.0 2.740 2.63% e.1093 4.7 26.1
206.0 2.729 2.612 0.117 2.2 23.3
300.9 2.748 2.638 0.117 22.2 23.9
316.0 2.729 2.6%6 0.073 3.9 37.4
330.0 2.728 2.57% e.1980 17.3 18.2
346.0 2.727 2.602 $.128 0.8 21.8
MEDIAN REDIAN NEDIAN - MININUR NININOR
2.743 2.999 0.140 13.12 14.1

A SAPRYY PACTOR OF 2.0 I3 REQUIRED
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Table 11
ASRN-213 NOSILE YO CASE JOINT PERFORMANCE

DEGAREE PREFIRE POSTPIRE noo cse
LOCATION (INCHNES) (INCHNES)

9.0 5.661 4.67¢ 0.99) 4.9 ]
21.6 3.664 4.01¢ 8.848 9.9 ]
46.8 5.658 4.782 0.87¢ 5.6 6
6.4 5.658 4.794 0.064 $.7 ]
9.0 $.650 ., 4.%20 0.73¢8 ¢.7 7

111.6 S.658 4.35¢ 1.382 3.0 4
136.8 5.669 4.9 0.69% 7.1 ]
198.4 5.654 4.904 8.750 6.5 7
180.0 5.660 4.006 0.774 6.3 7
201.6 S.8%¢ 4.792 0.064 $.7 [ ]
226.8 5.662 4.85¢4 0.008 5.1 7
248.4 5.654 4.918 0.736 6.7 7
27e0.0 5.670 $.129 0.541 9.1 10
291.6 5.669 .89 0.27% 6.4 7
316.8 5.656 $.110 0.54¢6 9.0 10
338.4 5.668 35.004 0.664 7.4 s
NEDIAN NEDIAN REDIAN NININUN IN

$.639 4.093 0.772 3.8 4

A SAFETY FPACTOR OF 2.0 IS REQUIRED

4
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TABLE 12
RSEN-218 APT PICLD JOINT PERFORNANCE

DEGRER PREFIRE POSTIIRE MDD csr ASP
LOCATION (INCHNES) (INCHES)

2.0 2.761 .27 0.490 5.3 5.6
16.0 2.763 2.324 0.441 .9 6.3
30.0 2.769 2.299 6.470 5.9 S.9
46.0 2.78¢ 2.280 0.300 8.2 5.6
60.9 2.77% . 2.308 0.470 5.9 3.9
76.0 2.7¢7 2.318 0.449 3.8 6.2
90.0 2.773 2.311 0.462 5.6 6.0

106.0 2.1 2.312 0.463 5.6 6.0
120.0 2.780 2.311 0.469 5.3 S.9
136.0 2.778 2.318 0.460 5.6 6.0
1%0.0 2.78%0 2.343 0.433 6.0 6.4
166.0 1.768 2.382 0.4086 6.4 6.0
180.0 2.767 3.422 0.345 7.9 8.0
19¢6.0 2.763 2.385 0.380 6.8 7.3
210.9 2.762 2.3%0 9.412 6.3 6.7
226.0 2.7%7 2.287 0.470 5.3 3.9
242.0 1.761 2.314 0.447 5.8 6.2
2%6.0 2.783 2.208 0.465 5.6 5.9
270.0 .79 2.282 e.41? S.4 5.8
28¢6.0 2.760 2.298 0.462 5.6 6.0
300.0 2.738 2.318 0.443 5.9 6.2
316.90 2.788 2.278 0.477 5.4 .90
330.0 2.7%0 2.333 0.417 6.2 6.6
346.0 2.764 2.307 0.4%7 8.7 6.0
MEDIAN MEDIAN NEDIAR NININUM NININUM
2.763 2.312 0.461 5.2 5.6

A SAPETY PACTOR OF 2.0 IS REQUIRED

socwo. TWR-60895  |ver
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2.9
16.9
30.0
46.9
60.0
76.0
20.0

106.0
128.0
136.9
180.0
166.9
180.0
196.¢
210.0
126.0
142.0
156.0
27e.0
286.9
300.0
316.0
138.0
346.0

A SAPETY PACTOR OF 1.0 IS BREQUIRED

2.76¢
2.68¢
2.684
2.608
2.688
2.684
2.603
2.690
2.684
2.606
2.69%0
2.608
2.743
2.738
2.722
2.1
2.720
2.71¢
2.7
2.714
2.739
2.700
2.706
2.699

REDIAN

2.700

Table 13

PREFIRE POSTFIRE
LOCATION (INCEES) (INCEES)

2.37M2
2.55¢6
2.948
2.49)
2.443
2.524
2.538
2.562
2.588
2.%79
2.%089
2.592
2.6124
2.574¢
2.601
2.581
2.3%86
2.%93
2.598
2.5M
2.959%4
2.%74
2.%9%¢
2.3%¢

NEDIAB
2.37¢

0.194
6.130
0.139
0.19%
0.240
0.160
0.143
0.128
0.096
6.107
0.101
0.09%¢
0.129
6.141
0.121
0.1351
0.134
0.119
0.119
0.143
0.133
0.126
6.110
0.143

NEDIAN
0.132

RSAN-2118 CENTER PIELD JOINT PERPORMANCE

csr

13.4
20.0
16.7
13.3
10.8
16.2
17.9
20.3
27.0
4.3
28.7
27.0
20.1
16.1
21.4
17.2
19.4
21.8
21.8
19.1
19.2
20.6
23.6
18.1

14.3
20.7
19.3
1.0
11.2
16.9
18.9
1.0
20.0
23.1
26.6¢
20.0
21.)
17.0
22.9%
18.1
20.3
22.8
22.8
19.0
20.2
21.4
24.6
18.9

NININUN NININUNM

10.8

11.2




Table 14
2SAN-118 PORWARD PIELD JOINT PERFORNANCE

DEGREE PREPIRE POSTrIRE noo csy ASP
LOCATION (INCEES) (INCRES)

2.0 2.7%¢ 3.588 0.2080 12.9 13.4
16.¢ 3.800 2.600 e.200 13.0 14.0
30.¢ 2.798 2.99%)3 ¢.202 11.8 13.8
46.9 2.707 2.567 0.220 11.8 12.7
ée.0 2.71% . 2.%%0 0.199 13.0 14.0
6.9 2.708 2.608 0.180 14.4 15.9
0.0 2.797 2.%58) 0.216 12.0 12.9

106.0 2.793 2.%77 0.216 12.0 12.9
120.9 2.791 2.592 0.199 13.0 14.0
136.9 2.770 2.612 0.158 16.4 17.%
150.0 2.7¢8 2.603 0.10% 14.0 18.1
166 .9 2.740 2.378 0.202 12.8 13.8
180.0 2.1 2.627 0.144 18.0 19.2
196.9 2.778 2.5%81 0.197 13.2 14.1
210.0 2.770 2.587 0.103 14.2 15.1
226.¢ 2.778 2.5%80 0.198 13.1 14.0
242.0 2.7719 2.59%0 0.18¢ 14.4 13.4
256 .0 2.778 2.9584 6.194 13.4 14.3
270.0 2.766 2.582 0.184 14.1 15.0
286.0 2.763 2.623 0.140 1.3 19.7
300.0 2.713 2.628 0.148 17.9 19.1
316.0 2.758 2.566 0.192 13.5 14.4
330.0 2.762 2.59%8 0.164 -15.8 16.8
346.0 2.7719 2.%80 0.199 13.0 14.90

KEDIAN NEDIAN NEDIAN MININUN NININUN
2.779 2.588 0.196 1.8 12.7

A SAPETY FACIOR OF 2.0 IS REQUIRED
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Table 16
2SAN-218 APT CYLINDER INSULATION PERFORNANCE

MATERIAL DECONPOSITION RATE (NOR)

TINE

DEGREE LOCATIONSEXYOSURE
AVE.

NILS / SECOND
90.0 136.0 100.0 226.8 270.6 316.8

46.0

STATION
(1m 0.9

.
.
38.6
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