j

-

TWR-64204

SPACE SHUTTLE

Solid Rocket Motar ||
Thiokol Corporation

Final Postflight Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

Includes Sections 1-6

May 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23
WBS No. 4C601-04-01
. ECS No. $54769
W CORPORATION
SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 {801) 863-3511

(NASA-CR-192559) POSTFLIGHY
HARDWARE EVALUATION 3607026
(RSRM-26, STS-47) Final Report
(Thiokol Corp.) 279 p

G3/16

N94-17656

Unclas

01719113






v

i S,

77200€ CORPORATION

SPACE OPERATIONS

Final Postflight
Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

April 1993

Prepared by:

o LA
. Z‘Uﬁg AL T AN

Postfire Hardware Evaluation

Approved by:

7
y //
/ : ;
U L R
RN AR ~)o L W
Project l}/ngineer, Supervisor,
Postfire Hardware Evaluation Posttire Hardware Evaluation

Program Manager, Relea;e
Flight Motor Support

DOC NO. TWR-64204 I VoL

REVISION
— SEC | PAGE

/ by T -
.9 : -
~— JA S s T

b
e






TAloof CORPORATION

SPACE OPERATIONS

Concurrence by:

ple— Ve

Case Design Joints & Seals De51gn
%@u /Z/O% ?’ ﬁ/i//‘:‘é “oreis
Integration Design Nozzte Design

2 94 // il Z/Z
J e i Ly L~ e /
Igniter / Instruméntation / Thermal Insulation Design

Electrical Design

/ v/

Quality, Performance Evaluation

DOC NO. TWR-64204 | VoL
SEC [ PAGE

REVISION
ii






T4 loAof CORPORATION

SPACE OPERATIONS

Section

1.0
2.0

3.0
3.1

4.0

4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5

4.2
4.2.1
4.2.2
423
4.2.4
4.2.5

4.3
4.3.1
43.2
433
4.3.4
43.5
4.3.6
4.3.7

REVISION

Table of Contents

Description Page
INTRODUCTION .. iiiiiiiiiiiieitnnnnneeeneeeennnnnnans 1
REFERENCES ..\t iiiiiiiiiiinninieennnnnnerennnennns 2
EVALUATION SUMMARY .....ivtiitiiinenneernnesonennn 3
CEI Specification Compliance ........................ 3
COMPONENT EVALUATIONS ......ciiiviieieiennennnnn. 5
Insulation . ... ... .. . 5
Thermal Performance Evaluation ................... 5
Internal Insulation Samples ........................ 5
Liner ... 8
Igniter Nozzle Insert ...................covvvoonn., 8
Results of Special Issues and Concerns (Insulation) .. . .. 8
Case, Seals,and Joints ............................... 9
S&AS . 9
FactoryJoints . ........ ... 9
“Internal Nozzle Joints ............................. 9
Port Plugsand Plug Seals .......................... 9
Results of Special Issues and Concerns ............... 11

(Case, Seals, and Joints)
Nozzle ... .. . 11
Nose Inlet/Forward End Ring/Cowl (Joint2) .......... 13
Nose Inlet/Throat (Joint3) ......................... 14
Throat/Forward Exit Cone (Joint4) ................. 15
Flex Bearing/Fixed Housing (Joint 5) ................ 16
Aft Exit Cone Assembly Bondlines .................. 17
Forward Exit Cone Assembly Bondlines .............. 18
Throat Assembly Bondlines ........................ 18

DOC NO. TWR-64204 IVOL
SEC lPAGE




FAEoAOE CORPORATION

SPACE OPERATIONS

Table of Contents (Cont.)

Section Description Page
43.8 Nose Inlet Rings Bondlines ...............coveennnn 19
439 Nose Cap Bondlines ..........coovvirineeeeennns 19
43.10 CowlBondlines ......cvvvniininniennnnnenn. 19
43.11 Fixed Housing Assembly Bondlines . ................. 20
43.12 Ultrasonic Inspection of Fixed Housing Assemblies .. . .. 21
43.13 Char and Erosion Performance ................. ... 21
4.3.14 Flex Boot Performance ...........coouvvieniniannen. 21
43.15 Bearing Protector Performance ..................... 22
43.16 Cowl Insulation Segments .. .......ooviiinneiaeennn 23
4.3.17 Flex Bearing Performance ...............cooeen..o. 23
43.18 Throat DIameter . ... ...viriinrenrrenernnennneanns 24
4.3.19 Results of Special Issues and Concerns (Nozzle) ....... 24

REVISION ____ poc No. TWR-64204 lVOL

SEC PA .
l GE



TAcoof CORPORATION

SPACE OPERATIONS

List of Figures

Figure Description Page
1 Case Configuration ............. ... .. .. .0 i, 1
2 Safe and Arm Device Configuration ......................... 10
3 Internal Nozzle Joint Configuration ..................... .. .. 12
List of Tables

Table Description _ Page
1 Summary of 360T026 Problems ..................... oo, 3
2 Problem Summary for 360T026 ............................ 4
3 Summary of 360T026 Nozzle-to-Case Joint and Field Joint

Insulation Safety Factors ........................... ... . ... 6
4 Summary of 360T026 Factory Joint Insulation Safety Factors ..... 6
5 Sufnmary of 360T026 Case Acreage Insulation Safety Factors . .. . 7
6 Summary of 360T026 Igniter Insulation Safety Factors .......... 7
7 Summary of 360T026 Igniter Insulation at Station 5 ............ 8
8 360T026 Nozzle Char and Erosion Minimum Margins of Safety .. 22
9 360T026 Flex Boot Margins of Safety ....................... . 23

List of Appendices

Appendix Description
A Insulation PFORs ........... ... ... ... . A-1
B Case, Seals and Joints PFORS . .............oovuuvono oo, B-1
C Nozzle PFORS . ... ... C-1
D Nozzle Postfire Data .............. ... v D-1
E Insulation Postfire Safety Factor Data ........................ E-1
wevison pocno.  TWR-64204  |vou

SEC ’PAGE






T7Lloof cORPORATION

SPACE OPERATIONS

List of Acronyms

Acronym Definition

CCp Carbon Cloth Phenolic

CEI Contract End Item

CPT Component Program Team

ET External Tank

GCP Glass Cloth Phenolic

ID Inside Diameter

IFA In-Flight Anomaly

KSC Kennedy Space Center

LDI Low Density Indication

LH Left Hand

NASA National Aeronautics and Space Administration
OD Outside Diameter

PEEP Postflight Engineering Evaluation Plan
PFAR Postfire Anomaly Record

PFOR Postfire Observation Record

RH Right Hand

RSRM Redesigned Solid Rocket Motor

RTV Room Temperature Vulcanized (Rubber)
S&A Safe and Arm Device

SCPp Silica Cloth Phenolic

SII SRM Ignition Initiator

STS Space Transportation System

TWR Thiokol Wasatch Report

Cvcion pocwno.  TWR-64204  |voL

SEC I PAGE .






T4 coof CORPORATION

SPACE OPERATIONS
1.0 INTRODUCTION

This document is the final report for the Clearfield disassembly evaluation and a continuation
of the KSC pdstﬂight assessment for the 360T026 (STS-47) RSRM flight set. All observed
hardware conditions were documented on PFORs and are included in Appendices A, B, and
C. Appendices D and E contain the measurements and safety factor data for the nozzle and
insulation components. This report, along with the KSC Ten-Day Postflight Hardware
Evaluation Report (TWR-64203), represents a summary of the 360T026 hardware
evaluation. The as-flown hardware configuration is documented in TWR-60472.
Disassembly evaluation photograph numbers are logged in TWA-1987.

The 360T026-ﬂight set disassembly evaluations described in this document were performed at
the RSRM Refurbishment Facility in Clearfield, Utah. The final factory joint demate
occurred on 12 April 1993,

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.

Figure 1 shows the RSRM Case Configuration.

/— Factory Joint Factory Joint Factory Joint Factory Joint
f y Y PARREE B

Tr L LU T 1T
| I 1l ] il 1l I
Fonvard”Segment‘ —t Forward Cen;t;cr Segment* 44— Aft Cente;;r Segment* _:: — Aft Se%'ment‘ _H_._ -
1
| 1l | ] | |
p ! ! g g W,
liT Forward Aft Aft
Field Joint Field Joint Field Joint Attach  Stiffener Stiffener Dome
Forward Dome .

*Casting Segments

Figure 1. Case Configuration
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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-1987 360T026, STS-47, Clearfield Postflight Photo Log

TWR—SOOSO KSC Postflight Engineering Evaluation Plan (PEEP)

TWR-50051 Clearfield Postflight Engineering Evaluation Plan (PEEP)
TWR-60472 STS-47, 360T026, KSC Processing Configuration and Data Report
TWR-64201 Postflight Hardware Special Issues, 360T026 (STS-47), Clearfield

TWR-64203 KSC Ten-Day Postflight Hardware Evaluation Report, 360T026
(STS-47)

TWR-60205 RSRM Hardware Assessment at KSC (Presentation of 360T026 PFARs
) to RPRB)

I
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3.0 EVALUATION SUMMARY

Table 1 provides a summary of all postflight-related Squawks/Preliminary PFARs, PFARs,
IFAs, and SPRs for 360T026.

Table 1. Summary of 360T026 Problems

Squawks/Prelim. PFARs PFARs IFAs SPRs
KSC 26 16 0 0
Clearfield 20 8 0 1
Total 46 24 0 1

Alist of all 360T026 PFARSs is included in Table 2. This includes Squawks (written at KSC)
and Preliminary PFARs (written at Clearfield) that were written and not elevated to PFARs.
Information relating to postflight Squawks can be found in TWR-64203.

3.1 CEI Specification 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 CEI (CPW1-3600A) motor
performance requirements were met.

DOC NO. TWR-64204 IVOL
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4.0 COMPONENT EVALUATIONS

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

4.1 Insulation

Internal insulation evaluations of the igniters, case acreage, joints, and liners are summarized
in the following sections. PFORs documenting the observations are found in Appendix A.
Only the LH motor was evaluated as specified in the Clearfield PEEP.

4.1.1 Thermal Performance Evaluation

Summaries of the safety factors for the nozzle-to-case joint, 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 E-1 through E-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 (Station 5), requires a minimum
remaining insulation thickness of 0.010 inch.

Preliminary PFAR 47C-20 was written for apparent CSF violations on the LH aft center
segment (see Table 4). The apparent violations occurred at the factory joint (161.4 inch
station) which has a history of providing inaccurate prefire data. The 161.4 inch station will be
replaced by the 163.0 inch station effective RSRM-30. All other safety factors were within
CEI specification limits. All thermal protection requirements were met.

4.1.2  Internal Insulation Samples

The Clearfield PEEP specified that removal of standard insulation samples was not required
on 360T026.

DOC NO. TWR-64204 IVOL
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Table 3. Summary of 360T026 Nozzle-to-Case Joint and Field Joint Insulation
Safety Factors

Min. Compliance

Safety Factor
Joint (CSF) *
Nozzle-to-CaseJoint, LH 3.6
Aft Field Joint, LH 6.0
Center Field Joint, LH 13.0
Forward Field Joint, LH 15.6

0.0

90.0

46.0

226.0

Degree Location

Min, Actual
Safety Factor

ASF) * Degree Location
4.1 0.0
6.2 90.0
14.0 46.0
16.7 226.0

*  Minimum required joint insulation safety factor is 2.0.

Table 4. Summary of 360T026 Factory Joint Insulation Safety Factors

Station

Joint (inches)
Aft Dome/ 56.0
Stiffener, LH
Stiffener/ 177.7
Stiffener, LH
Stiffener/ET 299.1
Attach, LH
Aft Center, 161.4
LH
Forward Center, 161.4
LH
ForwardCylinder/  162.0
Cylinder, LH
Forward Dome/ 321.0

Cylinder, LH

Compliz[xitcl; Safety Degree Min. Actual Safety Degree
Factor (CSF) * Location  Factor (ASF) * Location

3.06 0.0 3.83 0.0
2.18 180.0 3.55 180.0
2.86 180.0 4.68 180.0
1.46** 90.0 422 90.0
2.74 316.0 6.86 316.0
3.99 - 286.0 535 286.0
4.14 90.0 4.55 90.0

*  Minimum required joint insulation safety factor is 2.0.

% K

REVISION _____

DOC NO.

Preliminary PFAR 47C-20 written on apparent CSF violations.

TWR-64204 lVOL

SEC

IPAGE 6



T7loAo€f coRPORATION

SPACE OPERATIONS

Table 5. Summary of 360T026 Case Acreage Insulation Safety Factors

Segment
Aft Dome, LH

Aft, LH

Aft Center, LH
Forward Ctr., LH
Forward, LH

*

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

Min. Actual
Degree Safety Factor Station  Degree
(inches) Location ASF) * (inches) Location
12.0 180.0 2.37 45.0 46.8
133.0 0.0 2.32 145.5 0.0
30.7 136.0 2.93 30.7 136.0
178.0 0.0 3.89 71.5 316.0
362.0 286.0 2.43 263.0 286.0
Table 6. Summary of 360T026 Igniter Insulation Safety Factors
Min. Actual
Degree Safety Factor Degree
Station Location (ASF) * Station Location
3 330.0 2.97 3 330.0
3 0.0 2.73 3 0.0
9 60.0 8.94 9 60.0
7 180.0 10.94 7 180.0
11 180.0 3.33 11 180.0
11 180.0 3.97 11 180.0
10 330.0 5.13 10 0.0
10 90.0 10.76 10 90.0
1 60.0 3.60 1 60.0
1 330.0 3.73 1 330.0

*

REVISION

Min.
Compliance Safety Station
Factor (CSF) *

2.07
2.25
2.70
3.10
2.20

Min.
Compliance Safety
Factor (CSF) *

2.78

2.52

8.32

9.98

2.79
3.32
4.73
9.58
2.96
3.13
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Table 7. Summary of 360T026 Igniter Insulation at Station 5

Minimum
Postflight Degree
Igniter Station Thickness * Location
Igniter, LH 5 0.110 150.0
Igniter, RH 5 0.114 0.0

*  Minimum required thickness is 0.010 inch at Station 5.

4.1.3 Liner

Detailed liner maps are included in Appendix A. The remaining liner patterns were typical of
past flight motors.

4.1.4  Igniter Nozzle Insert
LH

The postflight igniter nozzle insert throat diameter measurements were 6.435 inches at 0
degrees, 6.421 inches at 60 degrees, and 6.438 inches at 120 degrees. Using the maximum
postfire measurement provides a thermal factor of safety of 7.7.

RH

The postflight igniter nozzle insert throat diameter measurements were 6.372 inches at 0
degrees, 6.384 inches at 60 degrees, and 6.362 inches at 120 degrees. Using the maximum
postfire measurement provides a thermal factor of safety of 8.9.

4.1.5 Results of Special Issues and Concerns (Insulation)

TWR-64201 identified areas for special evaluation for 360T026. A single insulation issue is
listed below with the results.
1. Condition: Excess delay time occurred between the first liner mix and sling lining
application during the liner application process of the RH aft center
segment. No repair was made.

Reference: TWR-63082 4

Results: The RH center liner pattern was evaluated following low pressure rinse.
The remaining liner pattern was normal and consistant with previous aft
center segments. There were no anomalous conditions as a result of the
time delay.
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4.2 Case, Seals, and Joints

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

421 S&As

Figure 2 shows the Safe and Arm device (S&A) configuration. The S& As were disassembled
on 1 October 1992 at the Clearfield H-5 facility. The following is a summary of the
assessment observations.

Typical soot was observed up to, but not past, the forward primary rotor shaft O-ring of both
S&As. No O-ring or other seal surface damage was observed.

4.2.2  Factory Joints

The factory joints were inspected by Quality Assurance at Clearfield. All fourteen factory
joints were in good condition with no O-ring heat effect or erosion observed. The RH
forward dome joints had small areas of heavy corrosion. The LH forward dome had minor
fretting and small areas of medium corrosion. None of these conditions adversely affected
the performance of the joint.

4.2.3  Internal Nozzle Joints

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

4.2.4  Port Plugs and Port Plug Seals

S&As

One anomalous condition was observed. A scratch was observed on the LH S&A 306 degree
leak check plug. Preliminary PFAR 47C-14 was written on this condition. The scratch was
“V”-shaped and oriented in a radial direction. The cause or time of occurrence was
unknown. Typical galling on the land between the SII port primary and secondary seal
surfaces was observed on both S&As. No other O-ring, plug or seal surface damage was
observed.

Factory Joints
No anomalous conditions were observed on any of the leak test ports, plugs or plug O-rings.

Internal Nozzle Joints
No anomalous conditions were observed on any of the internal nozzle joint leak test ports,
plugs or plug O-rings.
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42.5  Results of Special Issues and Concerns (Case, Seals, and Joints)

TWR-64201 identified areas for special evaluation of 360T026 at Clearfield. The case,
seals, and joints issues are listed below with their respective results.

1. Condition: Corrosion was observed on the rotor detent ball spring during postflight
evaluation of the RSRM-21 LH barrier-booster device. The spring should
have been a MS24585-C5 (stainless steel) spring, -but was actually a
MS24585-5 (non-corrosion resistant music wire) spring.

Reference: TWR-63082

Results: Discoloration was observed on the rotor detent ball spring of both S&As.
The springs are being evaluated by M&P for evidence of corrosion.

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

Reference: Nozzle CPT, RDW 0640R1 (Effective through RSRM-26), (Joint 3 only)

Results: Typical light-to~medium corrosion was observed on both the LH and RH
throat support housing forward and aft faces. No seal surface damage was
observed.

3. Condition: Both the LH and RH factory joints may have leak test plugs procured from
Standard Press Steel. These plugs have a white locking device instead of the
blue locking device that has been used on hardware procured from Nylock
Fasteners, Inc.

Reference: DR 408903

Results: Several of the plugs had the white locking device. This did not affect the
design or performance of the plug.

4.3 Nozzle

Figure 3 shows the internal nozzlg joint nomenclature and details the internal nozzle joint
configuration used in this report. The PFORs documenting the observations are contained in
Appendix C.

The nozzles were off-loaded at Clearfield H-6 on 25 September 1992. The LH nozzle
showed no transportation damage. The RH nozzle showed transport tie-down strap
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damaged phenolic liners at 352-0-5 degrees on the nose cap and forward end of the forward
inlet ring. Preliminary PFAR 47C-01 was written on this condition. The RH nozzle forward
exit cone showed foreign material around three of the aft end shear pin screws in the
CCP/GCP interface. Samples were taken and Preliminary PFAR 47C-02 was written on this
condition. Analysis of the foreign material shows it was grease.

The internal nozzle joints were disassembled on September 28-30, 1992 at the H-6 facility in
Clearfield. The condition of the RSRM-26 nozzle 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 effects or disassembly damage. There
was no significant metal hardware damage.

The following sections provide detailed assessments of nozzle internal joints, bondlines, char
and erosion performance, flex boot and flex bearing condition, and throat erosion data. The
outcome of special issues and concerns for this nozzle flight set is also presented.

4.3.1  Nose Inlet/Forward End Ring/Cowl (Joint 2)
LH

The forward end ring forward spherical surface had paint bubbles from 170-to-325 degrees
extending from forward end to within one inch of secondary O-ring groove. Clear fluid was
present inside paint bubbles. Samples were taken and Preliminary PFAR 47C-09 was written
on this condition.

There was typical mixing of RTV and adhesive with the RTV reached below the char line over
the complete circumference. Soot entered the joint between the layers of RTV and adhesive.
Typical scalloped shaped soot was observed between the bolt holes on the nose inlet and
forward end ring around the full circumference. Soot reached the primary O-ring
intermittently from 195-to-345 degrees. No soot was observed past the primary O-ring.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Light-to-medium corrosion was observed on the forward mounting face and
ID of cowl housing and on forward side of flex bearing forward end ring flange intermittently
around circumference. Typical burnishing was observed intermittently on the nose inlet
secondary seal surface. No O-ring, seal surface or leak check plug damage was observed.
The leak check port plug breakaway torque was 35 in-Ib and the running torque was 20 in-1b.

There were no separations observed on the cowl assembly. The aft end of nose assembly had
metal-to~adhesive separations intermittently around circumference a maximum radial width
of 0.005 inch.

pocNno. TWR-64204 [VOL
SEC l PAGE 3

REVISION



TAioof CORPORATION

SPACE OPERATIONS

RH

A rusty 1.20 inch diameter washer was found in sand and splashdown debris of the throat/flex
bearing cavity. Preliminary PFAR 47C-10 was written on this condition. Measurements and
material test show the washer is not nozzle flight hardware. Sand in the cavity indicates the
nozzle may have hit river bottom during towback operations and picked the washer up with
the sand.

There was typical mixing of RTV and adhesive with the RTV reached below the char line over
the complete circumference. Soot entered the joint between the layers of RTV and adhesive.
A gas path through the RTV was observed at 350 degrees and extended circumferentially to
356 degrees within the RTV at the nose assembly GCP and the cowl assembly SCP interface.
Typical scalloped shaped soot was observed between the bolt holes on the nose inlet and
forward end ring, full circumference. Soot reached the primary O-ring intermittently from
290-0-40 degrees. No soot was observed past the primary O-ring. No heat effects were
found in this area on the forward end ring or the cowl housing. The virgin CCP on both
assemblies, the GCP on the nose cap and the SCP on the cowl showed shallow heat effects
throughout the gas path. Preliminary PFAR's 47C-12 and 47C-13 were written on this
condition.

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in
the bolt holes. Light-to-medium corrosion was observed on the forward mounting face and
ID of cow! housing and on forward side of flex bearing forward end ring flange intermittently
around circumference. Typical burnishing was observed intermittently on the nose inlet
secondary seal surface. No O-ring, seal surface, or leak check plug damage was observed.
The leak check port plug breakaway torque was 34 in-1b and the running torque was 12 in-Ib.

There were no separations observed on the cowl assembly. The aft end of nose assembly had
metal-to-adhesive separations intermittently around circumference a maximum radial width
of 0.005 inch.

43.2 Nose Inlet/Throat (Joint 3)
LH

The RTV reached below the char line over the complete circumference. Tiwo RTV voids were
observed at 85 and 238 degrees, but no gas paths were found in the joint. Grease did not
interfere with the RTV fill in the 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 in-board edge of the throat
housing and GCP full circumference. Aluminum oxide corrosion was visible on the nose inlet
housing in-board edge and GCP surface intermittently full circumference. No O-ring, seal
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surface, or leak check port plug damage was observed. The leak check port plug breakaway
torque was 36 in-1b and the running torque was 23 in-lb.

The nose inlet assembly showed two areas of metal-to—adhesive separations with a maximum
radial width of 0.005 inch. The throat assembly forward end was separated intermittently
around circumference at metal-to-adhesive with a maximum radial width of 0.015 inch.

RH

The RTV reached below the char line over the complete circumference. Grease did not
interfere with the RTV fill in the joint. No gas paths were found in the 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 inboard edge of the throat housing
and GCP full circumference. Aluminum oxide corrosion was visible on the nose inlet housing
in-board edge and GCP surface intermittently full circumference. No O-ring, seal surface,
or leak check port plug damage was observed. The leak check port plug breakaway torque
was 33 in-1b and the running torque was 11 in-lb.

The nose inlet assembly showed three areas of metal-to-adhesive separations with a
maximum radial width of 0.005 inch. The throat assembly forward end was separated
intermittently around circumference at metal-to-adhesive with a maximum radial width of
0.020 inch. The throat inlet ring also showed a separation within the CCP from 48-to-138
degrees with a maximum radial width of 0.058 inch. The separation extended through to the
flow surface along the ply angle. Sharp edges around the separation flow surface indicate
postburn occurrence. Preliminary PFAR 47C-11 was written on this because it was thought
to be a first time occurrence. Further examination of our postfire database shows this was not
a first time occurrence. Postfire virgin CCP separations is an acceptable condition.

4.3.3  Throat/Forward Exit Cone (Joint 4)
LH

Foreign material was observed on the primary seal surface of both the throat housing and
forward exit cone at 28 and 30 degrees. Preliminary PFAR 47C-03 was written on the
condition. The soot-like material, black and flaky, appeared to have been pressed into the
O-ring groove by the primary O-ring from 23-to-30 degrees. Slag-like material was
observed on the primary O-ring from 28-to-30 degrees. Loose, black material was also
observed in the primary O-ring groove and on the mating surface of the throat housing
intermittently, full circumference. The black material appeared to be from disassembly.

The RTV reached below the char line over the complete circumference of the joint with no
gas paths. RTV did not reach the primary O-ring. Grease did not interfere with the RTV fill
in the joint.
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Grease coverage on the joint metal surface was nominal. Medium corrosion was observed at
the throat housing and adhesive interface intermittently around the circumference. No other
metal damage was observed. No O-ring, seal surface, or leak check port plug damage was
observed. The leak check port plug breakaway torque was 28 in-1b and the running torque
was 15 in-Ib.

The FEC forward end showed full circumference metal-to-adhesive separation with a
maximum radial width of 0.080 inch. Three adhesive-to-GCP separations with a maximum
radial width of 0.060 inch were observed on the FEC forward end. The aft end of the throat
assembly exhibited a separation full circumference with a maximum radial width of 0.050
inch.

RH

The RTV reached below the char line over the complete circumference of the joint. RTV
extended to the primary O-ring from 0-to-184 and 260-to-350 degrees, but not past O-ring.
No gas paths were present in the RTV. Grease did not interfere with the RTV fill in the joint.

Grease coverage on the joint metal surface was nominal. Typical medium corrosion was
observed in the metal-to-adhesive separations. No other metal damage was observed. No
O-ring, seal surface, or leak check port plug damage was observed. The leak check port plug
breakaway torque was not obtained and the running torque was 24 in-lb.

Metal-to-adhesive separations with a maximum radial width of 0.019 inch were observed
intermittently around circumference on the forward exit cone assembly. Two
adhesive-to-GCP separations were also observed on the FEC with a maximum radial width
of 0.011 inch. Metal-to-adhesive separations were also observed intermittently around
circumference on the throat assembly with a maximum radial width of 0.015 inch.

43.4 Flex Bearing/Fixed Housing (Joint 5)
LH

Nylon material from the Nylok locking device of the bolts was observed on the downstream
edge of the primary O-ring at 235 degrees. Preliminary PFAR 47C-04 was written on this
condition. The Nylon did not completely bridge the O-ring footprint. All 72 Packing with
Retainers had typical disassembly damage to the elastomer. No O-ring, seal surface, or leak
check port plug damage was observed. Light corrosion was observed on the underside of the
leak check port plug outboard of the O-ring. The leak check port plug breakaway torque was
39 in-1lb and the running torque was 12 in-Ib.

The RTV coverage was nominal with intermittent encapsulated voids due to assembly
process. The RTV extended forward intermittently around the full circumference on the ID
of bearing protector inner ring to the flex bearing aft end ring bearing protector interface.
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Grease coverage on the joint metal surfaces was nominal with no excess grease in the bolt
holes. Intermittent light-to-medium corrosion observed on the ID and OD of aft tip of the
aft end ring intermittently around the circumference. There was medium~to-heavy corrosion
on the ID forward tip of the fixed housing intermittently around the circumference. The fixed
housing ID surface showed bubbled paint on the aft flange and on the chamfer surface from
340-0-110 degrees. There was also bubbled paint in a 6.00 inch axial wide area 5.00 inches
from aft end from 47-to-83 degrees. Paint in these areas did not appear to be heat affected.
No corrosion was found on metal surface under paint bubbles. Preliminary PFAR 47C-06 was
written on this unbonded paint condition.

Typical even sooting was present on the bearing protector OD and the flexible boot ID.
No separations were observed between the inner boot ring and the fixed housing.
RH

The RTV coverage was nominal with intermittent encapsulated voids due to assembly
process. The RTV extended forward intermittently around the full circumference on the ID of
bearing protector inner ring to the flex bearing aft end ring flange surface.

Sixty-nine of the 72 Packings with Retainers had typical disassembly damage to the
elastomer. No O-ring, seal surface, or leak check port plug damage was observed. The leak
check port plug breakaway torque was 40 in-1b and the running torque was 11 in-Ib.

Grease coverage on the joint metal surfaces was nominal with no excess grease in the bolt
holes. Intermittent light-to-medium corrosion observed on the ID and OD of aft tip of the
aft end ring and on the ID forward tip of the fixed housing intermittently around the
circumference. The fixed housing showed bubbled paint on the ID surface sixteen inches
from aft end from 90-to-180 degrees. Paint in this area did not appear to be heat affected.

Typical even sooting was present on the bearing protector OD and the flexible boot ID.

No separations were observed between the inner boot ring and the fixed housing.

4.3.5  Aft Exit Cone Assembly Bondlines
LH

The primary mode of separation was 85 percent within the GCP and 15 percent
metal-to-adhesive. The secondary mode of separation was 94 percent adhesive-to-GCP, 5
percent metal-to-adhesive and 1 percent within adhesive.  The bulk of the
metal-to-adhesive separation occurred from 292-0-47 degrees. Preliminary PFAR 47C-19
was written because the total metal-to-adhesive separation exceeded 20 percent.
Light-to-medium corrosion was observed in the areas of metal-to-adhesive. Four adhesive
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voids has a diameter greater than 0.5 inch. Intermittent small voids (0.2 inch diameter
maximum were seen throughout the polysulfide. No voids extended the full axial length of the
groove.

RH

The primary mode of separation was 2 percent metal-to-adhesive and 98 percent within
GCP. The secondary mode was 1 percent metal-to-adhesive and 99 percent
adhesive—to—GCP. No corrosion was observed. One adhesive void had a diameter greater
than 0.5 inch. Intermittent small voids (0.1 inch diameter maximum) were seen throughout
the polysulfide. No voids extended the full axial length of the groove.

43.6 Forward Exit Cone Assembly Bondlines
LH

Mode of separation was 52 percent metal-to-adhesive, 9 percent within adhesive and 39
percent adhesive-to-GCP. Medium-to-heavy corrosion observed on the aft 10.0 inches.
Light-to-medium corrosion was present 5.0 inches aft of the forward shear pins in a band
approximately 7.0 inches wide. Eight adhesive voids had a diameter greater than 0.5 inch.

RH

Mode of separation was 62 percent metal-to-adhesive, 37 percent adhesive-to-GCP and 1
percent within the adhesive. Medium-to-heavy corrosion observed in areas of
adhesive-to-metal separation. Five adhesive voids had a diameter greater than 0.5 inch.

43.7 Throat Assembly Bondlines
LH

The throat inlet ring and throat ring mode of separation was 99 percent metal-to-adhesive
and 1 percent adhesive-to-GCP. Medium-to-heavy corrosion was present. Three adhesive
voids had a diameter greater than 0.5 inch.

RH

The throat inlet ring and throat ring mode of separation was 100 percent metal-to-adhesive.
Medium—to-heavy corrosion present the full axial length of throat support housing and full
circumference. Six adhesive voids had a diameter greater than 0.5 inch.
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43.8 Nose Inlet Rings Bondlines
LH

The mode of separation was 98 percent metal-to-adhesive, 1 percent within the adhesive,
and 1 percent adhesive-to-GCP. Two adhesive voids had a diameter greater than 0.5 inch.
Light-to-medium corrosion was present in the areas of adhesive-to-metal separation except
from 0-to-25 and 155-to-205 degrees on the aft 4.0 inches of the aft inlet ring bonding
surface.

RH

The mode of separation was 91 percent metal-to-adhesive and 9 percent adhesive-to~GCP.
Two adhesive voids had a diameter greater than 0.5 inch. Light-to-heavy corrosion was
present in the areas of adhesive-to-metal separation except from 60-to-80 and 230~t0-285
degrees on the forward 4.2 inches of the aft inlet ring bonding surface. The areas of heavy
corrosion did not have any pitting that exceeded the 0.050 inch limit.

4.3.9 Nose Cap Bondlines
LH

The primary mode of separation was 95 percent CCP-to~GCP and 5 percent within GCP.
The secondary mode of separation was 75 percent adhesive-to-GCP and 25 percent
metal-to-adhesive. = One adhesive void had a diameter greater than 0.5 inch.
Light-to-medium corrosion was found in the metal-to-adhesive separation on the aft
2.0-to-3.0 inches and on the forward 0.25-to~-1.5 inches.

RH

The mode of separation was 95 percent CCP-to-GCP and 5 percent within GCP. The
secondary mode of separation was 96 percent adhesive-to-GCP and 4 percent
metal-to-adhesive.  Eight adhesive voids had a diameter greater than 0.5 inch.
Light-to-medium corrosion was found in the metal-to-adhesive separation on the aft
1.0~to-4.5 inches and on the forward 0.5-to-1.5 inches

4.3.10 Cowl Bondlines
LH

The mode of separation was 100 percent metal-to-adhesive. Ten adhesive voids had a
diameter greater than 0.5 inch. Light-to-medium corrosion was observed on the bonding
surface around the full circumference.
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RH

The mode of separation was 100 percent metal-to-adhesive. Three adhesive voids had a
diameter greater than 0.5 inch. Light-to-medium corrosion was observed on the bonding
surface around the full circumference.

43.11 Fixed Housing Assembly Bondlines
LH

The mode of separation was 64 percent metal-to-adhesive, 1 percent within the GCP, and 35
percent adhesive-to-GCP.  Preliminary PFAR 47C-16 was written because the
metal-to—adhesive separation exceeded 15 percent and was not elevated to a PFAR.
Ultrasonic inspection did detect unbonds and are detailed in section 5.3.12. Stains were
observed on the housing marking the location of the unbonds. Hardness checks were
performed on the housing and found no sign of heat affects.

Resin glaze was observed at the GCP-to-adhesive interface. Preliminary PFAR 47C-17 was
written because of this condition. One adhesive void had a diameter greater than 0.5 inch.
Intermittent adhesive voids with diameters of 0.30 inch or smaller were observed around the
circumference. No corrosion was observed on the housing

There were no signs of gas paths or heat affects on the inner boot ring-to-fixed housing
interface. The bondline separation mode between the IBR and the Fixed Housing insulation
was 85 percent IBR-to-adhesive, 10 percent virgin CCP-to-adhesive and 5 percent within
adhesive. The bondline separation mode between the NBR rubber and the fixed housing
insulation was 73 percent within NBR, 9 percent virgin CCP-to-adhesive, 7 percent within
IBR GCP (aft corner), 7 percent within char CCP and 5 percent within adhesive.

The IBR-to-Fixed Housing bondline was assessed. The primary separation mode was 28
percent metal-to-adhesive, 22 percent adhesive-to-GCP, 32 percent within GCP and 18
percent within adhesive. The secondary mode was 96 percent adhesive-to-GCP and 4
percent metal-to—-adhesive.

RH

The mode of separation was 95 percent metal-to-adhesive and 5 percent adhesive-to-GCP.
Preliminary PFAR 47C-15 was written because the metal-to-adhesive separation exceeded
15 percent. Ultrasonic inspection did detect unbonds and are detailed in section 5.3.12.
Stains were observed on the adhesive and housing marking the location of the unbonds.
Hardness checks were performed on the housing and no sign of heat effects were found.

Resin glaze was observed at the GCP-to-adhesive interface. One adhesive void had a
diameter greater than 0.5 inch. Intermittent adhesive voids with diameters of 0.30 inch or
smaller were observed around the circumference. No corrosion was observed on the housing.
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There were no signs of gas paths or heat effects on the inner boot ring—to-fixed housing
bondline. The bondline separation mode between the IBR and the Fixed Housing insulation
was 86 percent IBR-to-adhesive, 5 percent virgin CCP-to-adhesive and 9 percent within
adhesive. The bondline separation mode between the NBR rubber and the Fixed Housing
insulation was 6 percent within NBR, 62 percent virgin CCP-to-adhesive, 1 percent within
IBR GCP (aft corner), 28 percent within char CCP and 3 percent within adhesive.

The IBR-to-Fixed Housing bondline was assessed. The primary separation mode was 66
percent metal-to-adhesive, 15 percent adhesive~to-GCP, 6 percent within GCP and 13
percent within adhesive. The secondary mode was 100 percent adhesive-to~GCP.
Intermittent light-to-medium corrosion was observed in the areas of metal-to—adhesive.

4.3.12  Ultrasonic Inspection of Fixed Housing Assemblies

Unbonds that ran the full circumference were detected by ultrasonic inspection on the
forward end of both fixed housings. The widest areas on the left-hand were 6.0 inches from
0-to-90 degreesand 8.5-to-11.0 inches from 90-to-270 degrees. The widest areas on the 6.0
inches and broken into several smaller distinct bands in several locations.

4.3.13 Char and Erosion Performance

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 that
contain an “N/A” means that data was not available due to missing material. The RH aft exit
cone liner was not recovered and therefore is not included. Three large LH aft exit cone
fragments were recovered from inside the motor at the KSC Hangar AF. Each fragment was
sectioned in two places and evaluated. No plylifting or axial orientation features were present
on the fragments. Therefore, erosion and char calculations could not be made. All stations
showed positive margins of safety. The measurement stations can be found in Figure 1 of
Appendix D.

4.3.14 Flex Boot Performance

The performance of both flex boots was nominal. The LH hand flex boot had a minimum of
3.0 NBR plies intact and the RH flex boot had a minimum of 3.4 NBR plies intact. Positive
margins of safety were achieved at all measurement stations. The flex boot performance
margins of safety are summarized in Table 9.
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Table 8. 360T026 Nozzle Char and Erosion Minimum Margins of Safety

Hardware Stations*
Forward Exit Cone Asscmbly, 1 4 4.6 8 12 16 20 24 28 32 329 34
LH 025 027 024 020 N/A NA NA NA 011 013 022 026
Forward Exit Cone Asscmbly, 1 4 4.6 8 12 16 20 24 28 32 329 34
RH 029 032 030 024 N/A NA NA NA NA NA NA NA
Throat Assembly, LH 1 2 4 6 8 10 12 14 16 18 20 22 23
0.15 015 010 007 006 016 020 027 032 040 046 037 023
Throat Assembly, RH 1 2 4 6 8 10 12 14 16 18 20 22 23
020 021 019 0.14 009 020 026 032 039 043 049 043 022
Nose Inlet Rings (-503, -504), 28 30 32 34 36 38 39
LH 023 034 015 039 037 018 0.15
Nose Inlet Rings (-503, -504), 28 30 32 34 36 38 39
RH 0.18 032 016 042 035 020 014
Nose Cap, LH 1.5 4 6 8 10 12 14 16 18 20 22 24 26
N/A 050 074 074 089 084 081 069 067 058 019 008 012
Nose Cap, RH 1.5 4 6 8 10 12 14 16 18 20 22 24 26
024 044 048 063 072 075 077 059 062 051 020 010 021
Cowl/OBR, LH 0.3 1 2 3 4 5 6 6.8 8 9 10 11.3
038 033 028 029 035 N/A N/A NA NA NA NA NA
Cowl/OBR, RH 0.3 1 2 3 4 5 6 6.8 8 9 10 11.3
0.15 020 024 024 027 N/A NA NA NA 007 005 002
Fixed Housing Assembly, LH 0 1 2 3 4 5 6 7 8 9 10.75
176 075 064 060 068 066 068 075 085 150 048
Fixed Housing Assembly, RH 0 1 2 3 4 5 6 7 8 9 10.75

18 075 079 085 079 083 085 083 1.04 161 0353

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

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 around the circumference and showed
typically 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. PFOR C-9 in Appendix C shows the
postflight bearing protector thickness measurements every 10 degrees. On the forward third
of the RH bearing protector, fluid was observed coming out of the cracks. This condition was
observed on past bearing protectors and found to be the by-product of the thermal
degradation of the bearing protector material. |
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Table 9. 360T026 Flex Boot 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 (in.) of Safety Plies Depth (in.) of Safety
0 3.5 1.24 0.34 3.8 1.14 0.46
90 3.0 1.40 0.19 34 1.27 0.31
180 3.6 1.21 0.38 3.8 1.14 0.46
270 3.9 1.11 0.50 3.4 1.27 0.31

*  Minimum flex boot overall prefire thickness is 2.5 inches.

4.3.16 Cowl Insulation Segments

Both nozzles segments performed as expected during flight. No abnormal heat effects were
observed and no soot was found at the cowl housing interface. Adhesive that retains the silica
plugs in the cowl phenolics, flowed into the cowl housing-to-insulation segments bondline
around all 36 spring pins on both nozzles. Preliminary PFAR 47C-07 was written on this first
time occurrence.

The mode of separation from the cowl housing for the LH segments was 1 percent within the
rubber, 90 percent rubber-to-adhesive and 9 percent within the adhesive. The RH
separation mode was 3 percent within the rubber, 85 percent rubber-to-adhesive and 12
percent within the adhesive.

4.3.17 Flex Bearing Performance
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. Typical paint scrape marks, caused by contact with
snubbers at splashdown, were observed on ID of aft end ring from 155-to-305 degrees with a
maximum axial width of 7.00 inches at 150 degrees. Light corrosion was present on exposed
metal surfaces.

RH

The flex bearing performance during flight was acceptable, with no anomalies reported.
Examination of the flex bearing revealed no damage, soot, heat effect, or flow indications.
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Typical paint scrape marks, caused by contact with snubbers at splashdown, were observed on
ID of aft end ring from 165-to-290 degrees with a maximum axial width of 2.00 inches.
Light-to-medium corrosion was present on exposed metal surfaces.

4.3.18 Throat Diameter

The average LH nozzle postfire throat diameter was 55.934 inches (erosion rate of 8.63
mils/sec based on an action time of 120.1 sec). The average RH nozzle postfire throat
diameter was 55.888 inches (erosion rate of 8.36 mils/sec based on an action time of 121.3
sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches.

4.3.19 Results of Special Issues and Concerns (Nozzle)

TWR-64201 identified areas for special evaluation of 360T026 at Clearfield. The nozzle
issues are listed below with their respective results.

1. Condition: Both the LH and RH forward exit cone snubber support rings and snubber
shim retainer bolts and bolt hole threads were damaged.

Reference: DRs (LH) 110496-01 & -03, 407068-01 & -02
(RH) 172373-01 & -02, 407152-01 & -02

Results: The LH and RH forward exit cone housings snubber support ring threaded
bolt holes and the shim retainer threaded bolt holes showed no damage.

2. Condition: Three voids exist on the RH flexible boot rubber aft side at 180 degrees, 0.95
inch from the inner boot ring interface.

Reference: DR 408970-01

Results: The RH flexible boot showed no unusual erosion or char on the forward or
aft side at 180 degrees.

3. Condition: An area of discoloration exists on the RH flexible boot rubber aft side at 140
degrees, 8.5 inches from the inner boot ring interface. The area measures
6.50 inches circumferentially and 0.75 inch radially.

Reference; DR 411227-01

Results: The RH flexible boot showed no unusual erosion or char on the forward or
aft sides at 140 degrees. There was 3.8 boot piles remaining at this location
which was the maximum thickness of the five measured sections.
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4. Condition:

Reference:

Results:

5. Condition:

Reference:

Results:

6. Condition;:

Reference:

Results:

REVISION

Adhesive shims were added to the aft surface of the throat housing to guide
the throat ring into the housing as it was installed. This change was
incorporated to improve the bondline quality because the throat ring tends
to scrape the adhesive and create voids during installation.

PFAR FSM03-09

The adhesive shims added to the aft bondline surface of the throat housing
appear to have improved the distribution of adhesive and reduced adhesive
voids considerably on the LH and RH throat assemblies

Bent and broken flex bearing protector forward ring screws have been
observed on flight and static test motors. Exact cause of the damage is under
investigation.

SPR DR4-5/228, PFAR 3601.022A-19

No bend or broken screws were found on the LH or RH flex bearing
protector forward GCP ring.

During the KSC evaluation a brown material was found on the LH aft exit
cone OD at the 321 degree shear pin location. The substance seemed to
originate from the 321 degrees shear pin and extended in a
counterclockwise direction to 195 degrees.

RSRM-26 KSC Postflight Evaluation Team

No obvious foreign material was found in the bondline at 321 degrees. A
large metal-to-adhesive bondline failure was observed at 305-0-34
degrees on the forward half of the AEC housing. Heavy corrosion with dark
stains was present throughout this area. This indicates sea water mixed with
postburn nozzle substances trapped in this separation would leak out any
open pin hole. The only open pin hole occurred at 321 degrees.
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INSULATION REQUIRED PFOR LIST

Final

Jointor  Report Page

PFOR # Title Side Location Number

A-1 Postfire Insulation CPI Log Numbers Left N/A A-1

A-2 Segment Internal Insulation Condition Left Forward A-2
Segment

A-2 Segment Internal Insulation Condition Left  Forward Center A-3
Segment

A-2 Segment Internal Insulation Condition Left Aft Center A-4
Segment

A-2 Segment Internal Insulation Condition Left Aft A-5
Segment

A-8 Igniter Nozzle Insert Throat Diameter Left Igniter A-6

Measurements Nozzle Insert

A-3 Forward Segment Liner Pattern Left Forward A-7
Segment

A-4 Forward Center Segment Liner Pattern Left  Forward Center A-8
Segment

A-5 Aft Center Segment Liner Pattern Left Aft Center A-9
Segment

A-6 Aft Segment Liner Pattern Left Aft A-10
Segment

A-5 Aft Center Segment Liner Pattern Right Aft A-11
Segment

A-8 Igniter Nozzle Insert Throat Diameter Right Igniter A-12

Measurements Nozzle Insert

DOC NO. TWR-64204 IVOL

REVISION st PAGE
Al
|PACE A0







FEB 22

’S3 @4:31PM CLEARFIELD BLDG H?7

P.272
TAoAoE CORPORATION
SPACE OPERATIONS
POSTFLIGHT OBSERVATION RECORD (PFOR) A-1
Postfire Insulation Comman Planning index (CP!) Log Numbers
Motor No.: 360T026 Side: Leoft (A) Date: ;; mawci 92
Assessment Engineer(s)/Inspactor(s): RiLL ESko
rd CPI| Postfir rial Number
PIN PPC No. Serial No, CP! Log Na.
A. Igniter Chambar lLTS161-0\ q\& s 4CFS)
B. igniter Adapter iU77457-0\ 403 S 4CcIRH
C. Forward Segment 1076 790-05 04 \0 QL GXF
D. Forward Center Segment 10767 -0 9032 23 4C I \W M
E. Aft Canter Segment 176791 -0 o3 22 ACFWM
F. Aft Segment 1195 7-03 (204 ) 0gcoo | qcayYH
Notes / Comments
LH TGNITEL CRAMBER 1V 735(61-01 _ai8 & ACcESN
LH IGNITER ADAPTER VO 7745 7-0) q03 & 4CT R H
Clarification Form(s)? Yes v~ No Clarification Form Page Ne.(s):

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

Motor No.: 360T026 Side: Left (A) Date: () o O /472
7

Assessment Engineer(s)/Inspector(s): {22/‘./ //1/\/“,, [U-ZWI

Segment: Forward

ment Internal Insulation rvations: Yes No Comment #
A. Abnormal Erosion? [/
B. Gas Paths? ;/
C. Ply Separations? \/
D. Abnormal Blisters? (/
E. Abnormal Cuts or Gouges? \/
F. Foreign Material Within Insulation? ,A/
G. Non-Uniformities in the Eleven Point Burn-out Y
Pattern? (Forward Segment Only) \/

Notes / Commaents

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
REVISION DOC NO. TWR-64204 IVOL

SEC P
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T Ao CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026

Side: Left (A)

Date: 3 /4 | ¢ 3

Assessment Engineer(s)/Inspector(s): J&m N\ mﬁaﬁ{
T AY I

Segment: Forward Center

Segment Internal Insulation Observations:

Abnormal Erosion?
Gas Paths?

. Ply Separations?

. Abnormal Blisters?

@PImMOOD>

Abnormal Cuts or Gouges?
Foreign Material Within Insulation?
. Liner Completely Missing? (Center Segments Only)

Yes Comment #

SINN NN W8

Notes / Commaents

Preliminary PFAR(s)?

/

Yes 4 No
/

Preliminary PFAR Number(s):

Clarification Form(s)?

REVISION

/

Yes No

Clarification Form Page No.(s):
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-2
Segment Internal Insulation Condition (After Low Pressure Rinse)

Motor No.: 360T026 Side: Left (A)

Date: )-S5~-973

Assassment Enginear(s)/inspector(s): FD\_QQ M\ C‘Lk\f U

Segment: Aft Center

Segment Internal Insulation Qbservations:
. Abnormal Erosion?

Gas Paths?

Ply Separations?

Abnormal Blisters?

Abnormal Cuts or Gouges?

Foreign Material Within Insulation?

OmMmoOODYy

. Liner Completely Missing? (Center Segments Only)

Yes

Comment #

NN NS

Notes / Comments

Preliminary PFAR(s)? _L~  Yes No

Preliminary PFAR Number(s): "( 7C - 9 O

Clarification Form(s)? Yes \/ _No

REVISION

- Clarification Form Page No.(s):

DOC NO. TWR-64204 |VOL
SEC I PAGE A-d

B i T e It e e amacal B - -
. . .

B



7 2co0€ CORPORATION

SPACE OPERATIONS

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

Motor No.:  360T026 Side: Left (A) Date: /i /) /G2
77t

Assessment Engineer(s)/Inspector(s): @ N\ ar b 7,(_1
i v N I
Segment: Aft

ment Internal Insulation rvations: Yes Comment #

A. Abnormal Erosion?

B. Gas Paths?

C. Ply Separations?

D. Abnormal Blisters?

E. Abnormal Cuts or Gouges?

F. Foreign Material Within Insulation?

SN \*\ "8

G. NBR Under the CF/EPDM Exposed in the Aft Dome?

Notes / Comments

//

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

Clarification Form(s)? Yes /No Clarification Form Page No.(s): -
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

Motor No.: 360T026 Side: Left (A) pate: 2/23/73

Assessment Engineer(s)/Inspector(s): /3 ﬁ,ﬂ(&/—}

Record the Igniter Nozzle Insert Throat Diameter Measurements Below:

Diameter
Degree Measurement
Location (inches)
0 6. 935
60 c.v2/
120 &£.438
Notes / Comments
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-3
Forward Segmant Liner Pattern (Data Collection Only)

[2-04-9D)

Motor No.: 360T026 Side: Left (A) Date:
Assessment Engineer(s)/Inspector(s): ({Z.QA ‘N\N :\'VQA;
¥
Sketch Forward Segment Liner Pattern Observations Below: '
FORWARD
FACE OF  FACTORY FACTORY
FORWARD JOINT JOINT FLAP
DOME <321.4> <161.&> : i %«).0)
180° s
90° //
OO %
270° E%%égéééééééiiz
- \
180° , //A
; Tang End

FLAP

<Locatlon From End of Tang>

.,'.‘
‘.V"’

—

180°

270° 80°

OO

AFT LOOKING FORWARD

Heavy Liner
Light (spotty) Linen
[:I No Liner

Yes

REVISION

v~ No
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-y .
POSTFLIGHT OBSERVATION RECORD (PFOR) A-4
Forward Center Segment Liner Pattern (Data Collection Only)
Motor No.: 3607026 Side: Left (A) Date: 3- -7
Assessment Engineer(s)/Inspector(s): /‘!/&.&)\AAC(
Sketch Forward Center Segment Liner Pattern Observations Beiow:
FORWARD FACING . FACTORY
NBR N JOINT . 3 + FLAP
INHIBITOR NS <161.4>:3 v W BULB  FLAP
~ >~
180° — \I
\ N ‘ <Location From End of Tang>
‘ . - _
| :
\.
\\ \ ’—; ‘ |
‘ ‘ \ 4 / ‘
90° |
) (
\ / <
. J /’
. 180°
<
O
0° ] 270° 90°
\\ d ! °
\'\ / \ O
\\ ’ ‘ AFT LOOKING FORWARD
\\ N Ny
AN i Yo !
N {
N\
\<
\\ - \
‘\ \\ ‘ \‘ Y
270° — Lt ‘ Heavy Liner
\ \
\\ ( D Light (spotty) Liner
.A \ \ ‘ ( [ ] No Liner
p— * - I
D ' (
° S \ -~ ’ P .
180
Clevis End Tang End
Clarification Form(s)? Yes /No

REVISION
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-5
Aft Center Segment Liner Pattern (Data Collection Only)

Motor No.: 3607026 Side: Left (A)

Date: FégL Z! q 2

Assessment Engineer(s)/Inspector(s): /n /Uﬁl/m

Sketch Aft Center Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY
NBR JOINT FLAP
INHIBITOR <161.4> BULB FLAP
180° o +
i') <Location From End of Tang>
N
2
90° 7
i
L S % 180°
2 W)
= _ — =
'A = i :]- o o
0° 5 k 270 90°
> >~ AFT LOOKING FORWARD
= = /
S < =
- T /
3 — .
270° '\*4 ; Heavy Liner
Light (spotty) Liner
[ ] No Liner
g /
N {
180° — {
Clevis End Tang End ,
VA
_.arification Form(s)? Yes ‘-/ No Clarification Form Page No. (s):
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-6
Aft Segment Liner Pattern (Data Collection Only)

Motor No.: 3607026 Side: Left (A) Date: 1)1 AN

Assessment Engineer(s)/Inspector(s):

Sketch Aft Segment Liner Pattern Observations Below:

FORWARD FACING FACTORY FACTORY FACTORY  AFT FACE
NBR JOINT JOINT JOINT OF AFT
INHIBITOR <B88.4> <208.4> <328.5> DOME
180°
<l ocation From End of Clevis>
90°
180°
<]
0 ' 270° 90°
OO
AFT LOOKING FORWARD
270°
Heavy Liner
[ ] Light (spotty) Liner
[ No Liner
180°
Clevis End
Clarification Form(s)? . . Yes v No Clarification Form Page No.(s): 2lA
%
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" SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) A-5
Aft Canter Segment Liner Pattern (Data Collection Only)

}[;:tor No.: RSRIm -4 side: [JLett (o) [ Right (8) | Date: AE,,-} b , 1493

ﬁssassment Engineer(s)/Inspector(s): r]{w M Ack {é)’
3 A 7
Sketch Aft Center Segment Liner Pattern Observations Below: 3« LesOUTs oF SPEURL TssuE

3. LA
FORWARD FACING FACTORY
NBR JOINT FLAP
INHIBITOR <181.4> BULB  FLAP
180°

. [ g .
/ [ <Location From End of Tang>
:‘: R
\ B

60 ° -ﬁ/ - éO
\ - 180°
0° 270 90
00
" AFT LOOKING FORWARD
r «
270° Heavy Liner
. Light (spotty) Liner
[ ] No Liner
180°

Clevis End Tang End

ves vV Ne Clarification Form Page No. (s):

Clarification Form(s)?
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-8
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only)

Motor No.: 3607026 Side: Right (B) Date: |/~ /0 /93

Assessment Engineer(s)/inspector(s): (’a Fe ” Jcb nEon

Record the Igniter Nozzle Insert Throat Diameter Measurements Below:

Diameter
Degree Measurement
Location (inches)
0 A 435
60 A 42

120 h. 438

Notes / Comments

Nene

Clarification Form(s)? Yes L/No Clarification Form Page No.(s):
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Case, Seals, and Joints PFORs

Final Postflight Hardware Evaluation Report
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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 Rotor Shaft 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)

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

B-6 Small Diameter (Leak Check Plug/SIT)
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)

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

B-6 Small Diameter (Leak Check Plug/SII)

O-ring Condition (Detailed)

2
o
@

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Left

Joint or

Location

S&A

S&A

S&A

126°

S&A
126°

S&A
126°

S&A
306°

S&A
306°

S&A

306°

18° SII

18° SII

18° SII

198° SII

198° SII

198° SO

Final
Report Page
Number
B-1
B-2

B-3

B-5

B-6

B-9

B-10

B-11

B-12

B-13

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

Final
Joint or  Report Page
PFOR # Title Side Location Number
B-3 Internal Nozzle Joint Condition Left Nozzle B-15
Joint #2
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-16
(Detailed) Joint #2
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-17
(At Removal) Joint #2
B-4 Leak Check Plug/SII Condition Left Nozzle B-18
(Detailed) Joint #2
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-19
O-ring Condition (Detailed) Joint #2
B-3 Internal Nozzle Joint Condition Left Nozzle B-20
Joint #3
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-21
(Detailed) Joint #3
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-22
(At Removal) Joint #3
B-4 Leak Check Plug/SII Condition Left Nozzle B-23
(Detailed) Joint #3
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-24
O-ring Condition (Detailed) Joint #3
B-3 Internal Nozzle Joint Condition Left Nozzle B-25
Joint #4
B-5 Large Diameter (Joint) O-ring Condition  Left Nozzle B-26
(Detailed) Joint #4
B-1 Leak Check Plug/SII and Port Condition  Left Nozzle B-27
(At Removal) Joint #4
B-4 Leak Check Plug/SII Condition Left Nozzle B-28
(Detailed) Joint #4
B-6 Small Diameter (Leak Check Plug/SII) Left Nozzle B-29
O-ring Condition (Detailed) Joint #4

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

PFOR # Title

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)

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

Final
Joint or  Report Page
Location Number
Nozzle B-30
Joint #5
Nozzle B-31
Joint #5
Nozzle B-32
Joint #5
Nozzle B-33
Joint #5
Nozzle B-34
Joint #5
Nozzle B-35
Fixed Housing
Forward B-36
Dome
Forward B-37
Forward B-38
Center
Aft B-39
Center

ET Attach/ B-40
Stiffener

Stiffener/ B-41
Stiffener
Aft B-42
Dome

(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.)

REVISION _____

DOC NO.

TWR-64204  |voL

SEC

l PAGE p_..



TAcorso0€ CORPORATION

SPACE OPERATIONS

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

Final
Joint or  Report Page
PFOR # 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°
B-4 Leak Check Plug/SII 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°
B-4 Leak Check Plug/SII 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/SII and Port Condition  Right 18° SII B-51
(At Removal)
B-4 Leak Check Plug/SII Condition Right 18° SII B-52
(Detailed)
B-6 Small Diameter (Leak Check Plug/SII) Right 18° SII B-53
O-ring Condition (Detailed)
B-1 Leak Check Plug/SII and Port Condition  Right 198° SII 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° SII B-56
O-ring Condition (Detailed) ,
(Note: Clarification forms will be inserted after the required PFOR in the Final Report e
clarification form page number will be the same as the required PFOR Final Repori = ¢
number appended by a sequential alphabetic extension.)
pocno.  TWR-64204 |voL

REVISION ____

SEC

|PA%E B-iii



TAcoo€ CORPORATION

SPACE OPERATIONS

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

PFOR # Title

B-3

B-5

B-1

B-4

B-6

B-6

B-3

Internal Nozzle Joint Condition

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

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 P]ug/éﬂ 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

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

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

Leak Check Plug/SII Condition
(Detailed)

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

Side
Right

Right
Right
Right

Right

Right
Right
Right
Right

Right

Right
Right
Right
Right

Right

Joint or
Location

Nozzle
Joint #2

Nozzle
Joint #2

Nozzle
Joint #2

Nozzle
Joint #2

Nozzle
Joint #2

Nozzle
Joint #3

Nozzle
Joint #3

Nozzle
Joint #3

Nozzle
Joint #3

Nozzle
Joint #3

Nozzle
Joint #4

Nozzle
Joint #4

Nozzle
Joint #4

Nozzle
Joint #4

Nozzle
Joint #4

Final
Report Page
Number
B-57
B-58
B-59
B-60

B-61

B-62

B-63

B-64

B-65

B-66

B-67

B-68

B-69

B-70

B-71

(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 I't ()R Final Report page
number appended by a sequential alphabetic extension.)

REVISION

DOC NO.

TWR-64204

Jvor

SEC

IPAGE B

=1V



THcorolf CORPORATION

SPACE OPERATIONS

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

PFOR # Title

B-3

B-5 _

B-1

B-4

B-6

B-8

B-9

B-9

B-9

B-9

B-9

B-9

Internal Nozzle Joint Condition

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

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

Leak Check Plug/SII Condition
(Detailed)

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

Packing With Retainer Condition
(Detailed)

Case Factory Joint Condition .
Case Factory Joint Condition
Case Factory Joint Condition
Case Factory Joint Condition
Case Factory Joint Condition
Case Factory Joint Condition

Case Factory Joint Condition

Right

Right

Right

Right

Right

Right

Right

Right

Right

Right

Right

Right

Joint or
Location

Nozzle
Joint #5

Nozzle
Joint #5

Nozzle
Joint #5

Nozzle
Joint #5

Nozzle
Joint #5

Nozzle

Fixed Housing

Forward
Dome

Forward

Forward
Center

Aft
Center

ET Attach/
Stiffener

Stiffener/
Stiffener

Aft
Dome

Final
Report Page
Number
B-72

B-73
B-74
B-75

B-76

B-77

B-78
B-79
B-80
B-81
B-82
B-83

B-84

(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.)

REVISION

DOC NO,

TWR-64204

lvor

SEC

PAGE
l B-v



TR Loof CORPORATION

SPACE OPERATIONS

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

Motor No.; 026 Side: Left (A) Date: /0-/.—?2_
Assessment Enginer(s) Inspector(s): RAbrigfd- ) Burtelt, 6 peilson, D Bullerd
Barnir -Booster Bore and Rotor Observations; Yes Comment #

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

B. Soot To or Past O-rings? N )

C. Heat Affected Metal?

D. O-ring Damage (In Groove)?

E. Metal Damage?

F. Excessive or No Grease?

G. Corrosion?

H. Foreign Material?

I

Teflon Retainer Damage?

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

R\ \\\hkk\ §

Notes / Comments

Special Issues 3.2.3.1

l)joo‘iL ap f 6u+ ﬂo'?L /Da;+ ’T’AC F,_JJ Ra?LDf‘ ;)/'I.IW7 0"/‘1"‘-},

Nete C/Pec..a( Tssues S 2. 5.0 — Bacrme - Booster roter

de teot el spnvg LS bﬁv\;‘ &'Uajua"{'eﬂ/ Lo Ccortesioy

/.77 W ¢ P.
Preliminary PFAR(s)? Yes \/ /No Preliminary PFAR Number(s):
Clarification Form(s)? Yes t/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 lVOL
REVISION

P
SEC | AGE p_1



7 Lo O0€ CORPORATION

SPACE OPERATIONS

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

- Motor No.: 360T026 Side: Left (A) Date: (D-{-92_
Assessment Engineer(s)/Inspector(s): P ﬁ/bp, ié,l. 0 lﬁw +&/7L g‘/U&//QDI‘I D ﬂu//du/D @areo/ﬁL
Location: S&A Device Barrier-Booster Rotor Shaft
Forward Prim -rin rvati : Yes N Comment #

[~~~

A. Heat Affected or Eroded O-ring?
B. O-rir3 Defects/Damage?

Aft Primary Q-ring Observations:

C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

v

NS

Eorwar n -rin rvations:
E. Heat Affected or Eroded O-ring?
F. O-ring Defects/Damage?

<l

ft d -rin rvation
G. Heat Affected or Eroded O-ring? \//
H. O-ring Defects/Damage? v

Notes / Comments

Preliminary PFAR(s)? ____ VYes \/ No Preliminary PFAR Numbaer(s):

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

DOC NoO. TWR-64204 l VoL
REVISION
e SEC l PAGE B-2




Ao CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 - Side: Left (A)

Date: /] oect 92

Assessment Engineer(s)/Inspector(s): Rebert? Brra 35, PAcl flbriahT, mary L._‘(a)\// pﬁ‘ﬁ’tllw’/

Location: 126-Degree Barrier-Booster Bore

Leak Check Plug QObservations:

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 (Visible at Removal)?

~TIpmmoowpy

Leak Check Port OQbservations:

' Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?
. Heat Affected Metal?
Obstructed Through Hole?

vnozzZr X«

Yes No Comment #

Y,

£

4

v,
v
Y

B

=
J,
Y,

YA
y

y
/

s
v/
Y/
N

Notes /| Comments

Preliminary PFAR(s)? Yes Y_No

Preliminary PFAR Number(s):

A
Clarification Form(s)? Yes Y No Clarification Form Page No.(s):
poc no.  TWR-64204 Jl/OL
REVISION SEC

l PAGE p_1




FTA o€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: / ocl 92

Assessment Engineer(s)/Inspector(s): RobexT B¥rg3s , maRv Z_go).// Doug RBull#rel D, 4,

; : TCarec it
Location: 126-Degree Barrier-Booster Bore

Leak Check Plug QObservations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? .
B. Heat Affected Metal? \/,
C. Seal Surface/Thread Damage? \/
Notes / Comments
Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s}? Yes J No Clarification Form Page No.(s):

bocno. TWR-64204 _ |vo
SEC lPAGE B-4

~ EVISION




FTH oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sii) O-ring Condition (Detailed)

Motor No.: 3607026 l Side: Left (A) \ Date:

Robewl Br1ags, ARV _Lyer, Do Bullrd & recnt

Assessment Engineer(s)/lnspector(s):

Location: 126-Degree Barrier-Booster Bore

Yes Comment #

Secondary Q-ring Observations: \N/
A. Heat Affected or Eroded O-ring? e

B. O-ring Defects/Damage?

Notes /| Comments

Preliminary PFAR(s)? Yes J No Preliminary PFAR Number(s):

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

emerran _ Ceno.  TWR-64204 |vor
SEC \PAGE B-5




“THoOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: /) oel 92
Assessment Engineer(s)/inspector(s): Rober? Brig8S, MERY Lyorn, Doug Bullfw( 37;’:1:,’_%.
Location: 306-Degree Barrier-Booster Flange
Leak Check Pl ions: Yes N Comment #

A. Sooted Metal Surfaces? f

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? \/

H. Corrosion? \//

I. Thread Damage (Visible at Removal)? 37
Leak Check Port Qbservations;

" J. Sooted Metal Surfaces? \/}

K. Foreign Material? \Z

L. Excessive Grease? \/,

M. Corrosion? \/,

N. Metal Damage? \//

O. Heat Affected Metal? \//

P. Obstructed Through Hole? \/

Notes /| Commaents

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

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

pocno. TWR-64204  |vo
SEC lPAGE B-6

REVISION




/Acoo€ corroRraTION

SPACE OPERATIONS

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

Motor No.: 3650T026 Side: Left (A) Date: / @t 92

n

Assessment Engineer(s)/Inspector(s): Rober ! B-Y)'jj_(/ IRV ,[50;\/, yorrs ﬁuLLﬂ‘)—a/Cf::Ar_

Location: 306-Degree Barrier-Booster Fiange

Leak Check Plug Observations: Yes N} Comment™#
P4

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

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

Notes / Comments

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

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

DOC NO. TWR-64204 lVOL
REVISION
B SEC , PAGE p_-




T oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Left (A) 7 Date: / Ot 92
O

Assessment Engineer(s)/Inspector(s): Rob(fr By,-a_g_;l MARY /,qop/, Doug Buul‘\r"(&,u

Location; 306-Degree Barrier-Booster Flange
Yes No Comment #

Secondary O-ring Observations:
A. Heat Affected or Eroded O-ring? /
B. O-ring Defects/Damage? v_ |

Notes /| Comments
l) A scratek observed on The 306 ° O-m‘f\éj_
De Pﬁ‘ = andetermined.

Cut measured -
L\)tcl-t—b\: 0.0Z_S flt'\c,[& qpproﬁ,’w{-d‘_‘

Plu:'\‘c#: (306563~

N

< )
©

Preliminary PFAR(s)? Aes No Preliminary PFAR Number(s): Y 74“ /’7/
Clarification Form(s)? Yes Y~ No Clarification Form Page No.(s):

bocno. TWR-64204  |voL

REVISION SEC PAGE
] B-8




Ao CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B8-1
Leak Check Plug/Sll and Port Condition (At Removal)

Motor No.: 360T026 Side: Left (A)

Date: ,/ Oel 92

Assessment Engineer(s)/Inspector(s): Reber/ Brl'jjj L pARY Z_ljt’/\/, Ooug 5’““[*’{»52&’

Location: 18-Degree Sli

IOMMOO® D>

rvations:

. 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 Sli?
. Corrosion?

Thread Damage (Visible at Removal)?

Sl Port Qbservations:

o=z r X

Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?
. Metal Damage?
. Heat Affected Metal?

Obstructed Leak Check Through Hole?

\\(75 No g-?mmem #

Notes / Comments

NSoot on +he +Hp of +he ;oluj.

Preliminary PFAR(s)? Yes ‘/ No

Preliminary PFAR Number(s):

Clarification Form(s)? Yes y No

REVISION

Clarification Form Page No.(s):

O0OC NO.

TWR-64204  |vo

SEC

I PAGE p ¢




TH oA CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Left (A) pate: / Ol 92
R Diane
Assessment Engineer(s)/inspector(s):  J»IA RV Z_({a;u ; RobeyT Byresas, Dovs 5“”””",60:;»'#
Location: 18-Degree Sl|
Sil Observations: Yes !:I)) Comment #
A. Foreign Material Between the O-ring and SI1? )
B. Heat Affected Metal? v
C. Seal Surface/Thread Damage? ,/
Notes /| Comments
Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes Y No Clarification Form Page No.(s):

REVISION DOC NO. TWR-64204 l vOL
SEC | PAGE p_10




Ao CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sli) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Left (A) Date: / o©e? 92,

Assessment Engineer(s)/inspector(s): Kober! Lrvass , MRV Lyor/, Doug B”UW’/GDc;:;aﬁ

Location: 18-Degree SlI

Prim -rin rvations: Yes Comment #
A. Heat Affected or Eroded O-ring?

B. O-ring Defects/Damage?

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

T [N3

Notes / Comments

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

A

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

DOC NO. TWR-64204 IVOL
REVISION SEC ] PAGE p_ 11




7ACoAo€ CORPORATION

SPACE OPERATIONS

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

Motor No.:  360T026 Side: Left (A) Date: / Ocr 92
Assessment Engineer(s)/Inspector(s): Kober? Brigas, pMgRYV Zg"/‘/, Dou o 6u/,1«”4‘£:;:1

Location: 198-Degree Sli

1] rvations: 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 SH?
. Corrosion?
Thread Damage (Visible at Removal)?

SH_Port QObservations:

Sooted Metal Surfaces? \/ 5&}
.-Foreign Material? \/

Excessive Grease?
. Corrosion?
Metal Damage? ; 2

Comment #

#

———

IOM"mMoow)

NNINANANE

Heat Affected Metal?
Obstructed Leak Check Through Hole?

vozzIzIrxce

Notes / Comments

)SOOJ‘" on +Hie +IP of +he lea

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

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

DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
|PASE B_12




TALoAOE CORPORATION

SPACE OPERATIONS

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

/) cel 92

Motor No.: 3607026 Side: Left (A) Date:
el

Assessment Engineer(s)/Inspector(s): Kober? }37‘)’335} M ARY L_goﬁ/, Dong 8““‘“’%6&:«0«1"

Location: 198-Degree Sl

Sll Observations:
A. Foreign Material Between the O-ring and SII?
B. Heat Affected Metal? v
C. Seal Surface/Thread Damage? v

Yeas ‘?lo Comment #

Notes / Comments

&
4
o

Preliminary PFAR Number(s}:

Preliminary PFAR(s)? Yes

<<l
4
o

Clarification Form Page No.(s):

Clarification Form(s)? Yes

DOC NO. TWR-64204 ‘vom.
REVISION ____
SEC ] PAGE p_13




TAcLoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/SHl) O-ring Condition (Detailed)

Motor No.: 360T026 Side:

Left (A)

Date: / el 92

Assessment Engineer(s)/Inspector(s): ,&?ober/’ $Bvyigss ,

JIRRY Lyow, Deug Bulln"/@%rf

PXCL A

Location: 198-Degree Sl

Prim -rin rvations:
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

nd -rin rvations:
C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Yes 0 Comment #

v
V

— 3

Notes / Comments

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
ry (s) } — ry (s)
Clarification Form(s)? Yes \/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 lVOL
REVISION SEC

l PAGE p_14



TAcloof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Coddition

Motor No.: 360T026 Side: Left (A) Date: 9. 25 - 97

Assessment Engineer(s)/Inspector(s): .
P [/\) ‘%ﬂrm + b Bny'(‘d‘g‘

Joint:  Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Z

Internal Nozzle Joint Observations: Yes o] Comment #

A. Soot To or Past O-rings? v |
. Heat Affected Metal?

B
C. Foreign Material?

D. RTV in Contact With or Past the Primary O-ring?
E. O-ring Damage (In Groove)?
F
G
H
L

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

. Corrosion? \/

Metal Damage? .

SRNRRSAR

Notes / Comments 4

® ij\c«( Smu"P“L 5"“'/&& so0t  behoton bolbholes o heosc 'mlf«‘(‘?gg' y
Soot  preacloed primary  O-ving heo """J“‘L“HV Lo 95 3457

@ Typread Burhis‘st».? o~ Rooe wlet saondcm-‘ sl suvLace }u&o'w'““:““/-

B Lgk = - imedios Coomosion ik Hhe scalloped st pegen o
o Sowad eand bivg ;h*‘C«/Mi"’k'ﬂﬂ-"‘("\

Preliminary PFAR(s)? Yes v.___No Preliminary PFAR Number(s):

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

DOC NO. TWR-64204 IVOL
SEC | PAGE p_15

REVISION



TAcoro€ cORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Left (A) Date: 9- 30-92.

Assessment Engineer(s)/Inspector(s): W m D Bk il

, L4
Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #Z)

Prim -rin rvati : Yes No Comment #
A. Heat Affected or Eroded O-ring? ,/
B. O-ring Damage/Defects? /
n -rin tions:
A. Heat Affected or Eroded O-ring? /
B. O-ring Damage/Defects? /

Notes / Comments

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

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

oocno.  TWR-64204  |vo
SEC |PAGE B-16

REVISION



T4 coo€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026

Side:

Left (A)

Date: q - 30- 9z

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

ﬁpm O, Ractelt

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Join( #2)

Leak Check Pt rvations:
. Sooted Metal Surfaces?
. Soot To or Past O-ring?
. Foreign Material?

. Corrosion?

TIOMMOO W >

Leak Check Port Observations:

’ Sooted Metal Surfaces?

. Foreign Material?
Excessive Grease?

. Corrosion?

. Metal Damage?

. Heat Affected Metal?
Obstructed Through Hole?

Tozzr x¢

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

Yes Comment #

Thread Damage (Visible at Removal)?

NEA NN \\\\\k\\\g

Notes / Comments

B)’thk&uv&v7 25 n-lbs
Rw\n\hfj 20 in . tbs.

.__.\LNO

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
Clarification Form(s)? Yes 32 _ No Clarification Form Page No.(s):
poc NO.  TWR-64204 lVOL
REVISION SEC

IPAGE B-17



TAcoof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 9. 2.-92

Assessment Engineer(s)/Inspector(s): , 5y ~ . _ D B‘_W_‘Qu_
'l L

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint'#2)

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

Notes / Comments

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

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

REVISION pocNo.  TWR-64204 I voL
SEC l PAGE p_1g




TACoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-rihg Condition (Detailed)

Motor No.: 360T026 Side: Left (A) Date: 9_ 25-97

Assessment Engineer(s)/Inspector(s): ). 6r v D BC_“M‘L!

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

n -rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring? ./
B. O-ring Defects/Damage? 1/

Notes / Commaents

Preliminary PFAR(s)? Yes 4 No Preliminary PFAR Number(s):

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

pocno.  TWR-64204  |vor
REVISION
E— SEC ]PAGE B-19




TAloAo€ CORPORATION

SPACE CPERATIONS

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

Motor No.: 3607026 Side: Left (A) Date:

9-30-9Z

Assessment Engineer(s)/Inspector(s): fA) < 0, M. Lwms
. V'Mb' . 4

Joint;

Nose Inlet-to-Throat (Joint #3)

internal Nozzle Joint Observations: Yes

>

STIEMMOOWD

. Soot To or Past O-rings?

Comment #

. Heat Affected Metal?

. Foreign Material?

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

O-ring Damage (In Groove)?

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

. Excessive or No Grease?

Corrosion? v

Metal Damage?

< RRRRRR[E

Notes

/ Comments

" Special Issues 3.2.3.2

Preliminary PFAR(s)? Yes \/__No Preliminary PFAR Number(s):

'\)O ﬁwl S -:-t»c/‘- N,’I"J c!o.-v.—;é,nh o Q.L?P:""(

LoD Sin e Iowszl .

@ Tlp'c“'( l:j "“. -4 - WJ-L'-—“'- CorDSiO~ HFsotvctvw— o-t

‘Pv'. MV\/ O- v:*-j

'\k,('C/""\o’ 44-6\,'(‘ 'C‘-\«u de—cc«»——o'-— -

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

REVISION

DOC NO. TWR-64204 IVOL

SEC

| PAGE p_n(




TA ool CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 9 . 35-927.

Assessment Engineer(s)/Inspector(s): ). sm M Lhol«%
7 T ’

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

Primary Q-ring Qbservations: Yes No Comment #
A. Heat Affected or Eroded O-ring?
B. O-ring Damage/Defects? v

Secondary O-ring Observations:
A. Heat Affected or Eroded O-ring? /

B. O-ring Damage/Defects? /

Notes / Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

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

DOC NO. TWR-64204 IVOL
SEC ]PAGE B-21

REVISION



TALoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 9-3o-9Z.

Assessment Engineer(s)/Inspector(s): L\), 60Mw M. von<
' (m B

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

Leak Check Plug Observations: Yes
. Sooted Metal Surfaces?

Comment #

. 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?

IomMmMmoDowy

. Corrosion?

Thread Damage (Visible at Removal)?

Leak Check Port Observations:
: Sooted Metal Surfaces?

Foreign Material?

Excessive Grease?

. Corrosion?

Metal Damage?

Heat Affected Metal?

vnozZzZgr X«
N\ SRR w\\\\\\\\g

Obstructed Through Hole?

Notes / Comments

2 L o] 2l . Hos
%Ahr\.‘- hS L5 = Vos
Preliminary PFAR(s)? Yes v_ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ¥ No Clarification Form Page No.(s):
REVISION pocNo.  TWR-64204 |VOL

SEC PAG
| PAS€ B-22



TAcoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Conditioni(Detailed)

Motor No.: 3607026 Side: Left (A) Date: 9- Zo- 92

Assessment Engineer(s)/Inspector(s): W . Snern. M LLM“Q
T 17 [

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

Leak Check Plug Observations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? \/
B. Heat Affected Metal? W
C. Seal Surface/Thread Damage? v
Notes /| Comments
Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v~ No Clarification Form Page No.(s):
DOC NOC. TWR-64204 IVOL

REVISION :
SEC l PAGE p_a1

-



TAcorof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Left (A) Date: 9-%0-92

Assessment Engineer(s)/Inspector(s): w < R M. Leown
ol ¢ 7

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

Comment #

econd -rin rvations; Yes No
A. Heat Affected or Eroded O-ring? /

B. O-ring Defects/Damage?

Notes / Comments

Preliminary PFAR(s)? Yes \/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes l/ No Clarification Form Page No.(s):
poc No.  TWR-64204 |VOL
REVISION ___ _ .
SEC | PAGE p_~ 4



& PAREoAOE CORPORATION

\
0 SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: G-29-5 3

Assessment Engineer(s)/Inspector(s): /4 %/n”-/ & _/)‘>r /.{,//-4
V4

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

Yes Comment #

Internal Nozzle Joint Qbservations:

A. Soot To or Past O-rings?

. Heat Affected Metal?
s

Foreign Material?
RTV in Contact With or Past the Primary O-ring?

!

O-ring Damage (In Groove)?

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

. Excessive or No Grease?

SIS

IPpmMmoom

. Corrosion?

Metal Damage?

Notes/Comments . s
recietioouoe Sr2az /7

/. far'/»n m./re on fr;r:oy :/‘./ :uZﬂ o/ /J// m,,/4; :,,r/ﬂ.y:,
’ TVo forsge mitoial on He FLC .. Lhih end flf TE sponn
/ | o heve  deon ,,‘.,/ A e _Groose y 7l Or

J
/ ”w/’ 4/ /”/m//' 5‘007[ /w:e //,/, m47f{/,'a/ WS Seon  so /’*/' Srovwrg
f

' 1o, my, %ﬂ/ }/’// Crricwm oy £ //( /n:,’ ’""'7’//”4 / = —94’/'0“’/ //0

Z: ”/" 710 ,o_:f"»ﬂ //é/%w»f .
\/'4 ”ﬂ/v) S¢rJeces on /_/-l /A//aa%/";“/’* -*’4/ S""’/‘-’ /(// //
ock | mityia) ol d Lh o 4L ik A LN cicwntoon

-
\ : %; hw)(/f“/ w/og Tedn UAZ ﬂrma q%)f / 300
: t? ) e
Gm (G105 0n wes pbSerye, on "rc,,.// 4//' el // o /nmo/

Swurke,

vl ey cad oA Lodf 27090 o Mo pif 0ot etz suchire

"/ /// //
Ca A S Prres
fz/ Vsl .,,;/f / e s ate b oot o sy e/
} OO, '410’\ O/ 'f,.’:'. 4/ nﬂ%" ,.,"/ .
\4/‘ m'()é/ Searfores f / } s / i ” /:// C'/f6~m)c/ln// “n "—é
S.fet,a/ Lirual 32,22 2 AL mg// p/.w & Wi o{ﬂl/ﬂ/ o2 ///( 5&;/
""Jé”’ G"é[ Corry,ion  LJas /fﬁ,n./ a’ DA-C/// ’” r"’"”’”‘/ #2,

v~

23 el TAe

¥y7{-023

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

/No Clarification Form Page No.(s):

Clarification Form(s)? Yes

DOC NO. TWR-64204 ll/OL
SEC l PAGE p ¢

REVISION



TAcoo€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: g4-> 9-9

Assessment Engineer(s)/Inspector(s): // %4//,0//}. &/A/

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

Prim -rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring? . /
B. O-ring Damage/Defects? e

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

d
B. O-ring Damage/Defects? e

Notes / Comments

Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION ____

SEC ] | PAGE p_-¢



TALoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Left (A)

Date:

7-28~73

Assessment Engineer(s)/Inspector(s):

A Mk D 2L

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

Leak Check Plug QObservations:

TIePmMmOOWY

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 Q-ring?

. Excessive Grease on Plug?
. Corrosion?

Thread Damage (Visible at Removal)?

Leak Check Port Observations:

vozzr xc

Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?
. Metal Damage?
. Heat Affected Metal?

Obstructed Through Hole?

Yes

Comment #

NSNS NN 2

NAMMMIA

Notes / Comments

/E/w,/ 7{’74/»’ &K)é/'/ﬁ./!
Reois Jrgur i 15 AAH

Preliminary PFAR(s)? Yes i No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION SEC

] PAGE p_ 157




TAcorof CORPORATION

SPACE OPERATIONS

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

C. Seal Surface/Thread Damage?

Motor No.: 360T026 Side: Left (A) Date: 7-29-2 ).
Assessment Engineer(s)/Inspector(s): // % -
. ///,,/ 2 ,ﬁ/////

Location: Throat-to-Forward Exit Cone (Joint #4)
Leak Check Plug Observations: Yes No Comment #

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

B. Heat Affected Metal? v

/

Notes /| Comments

Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Clarification Form Page No.(s):
poc no.  TWR-64204 |VOL
REVISION
SEC

[ PAGE p_~g



TAcoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 3607026 Side: Left (A) Date: 7-29-72

Assessment Engineer(s)/lnspector(s):/% /ﬁ/,-/ ﬂ /_f/;é/

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

Secondary O-ring Qbservations: Yes No Comment #
A. Heat Affected or Eroded O-ring? v
B. O-ring Defects/Damage? pd

Notes / Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC [PAGE B-29



TAcor’of CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Left (A) Date: 9-29- 92

Assessment Engineer(s)/Inspector(s): / %ﬂ,/— % //’A
7 7

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

Internal Nozzle Joint rvations: Yes No Comment #
A. Soot To or Past O-rings?

Heat Affected Metal?

. Foreign Material? [

O-ring Damage (In Groove)?
Heat Affected or Eroded O-rings (In Groove)?

i
v
. RTV in Contact With or Past the Primary O-ring? e
pd
o
4

. Excessive or No Grease? '

IPMmMOOD

. Corrosion? [ 2

Metal Damage? W

Notes / Comments

/’ W/// > f";"/ @//,}c, /V// wtas  on 9//3/”_:742r4m ﬁﬁ/./

"/ ﬂ//’m- 7-/ /4/ a /:.r)ﬁ /m7//a/ o ///’ a'/m 7/((
/dre//n ﬂ’m/fa/ /0/ /‘r)/ //0/2 f/’/\/e /4,//'4//4 /Df/ﬁ w/as

vty Red fbow, T 4 / Y/
1 /L g w/rre v, P o & O CerPrrer 20, s Z’ '5/" )
The /"‘/"‘M a/ 74 ‘W/'/# wes 9359 et //—’/

A fawy £
/ / / Ll P Corros/on // g,// o,-ﬂ//',j /'/ & ym fm /’Z-?/

74// C'ff-”'/éﬂﬂf_e, M’//‘(u»" Corrolion  on //, s y J'a,-)ég //L// /j‘xp/
Ay u}«ﬁ .
{‘Z@/hm Corrosion /n_'/dafp/ -/7 7%( J'ecan/y S /5.,,,)4;: P gfm ///
/“// CrrCurforen (o an /'( f/ / ’ 4/
e P E g /,:.j 4',7/ /;X'.//pbr,’B-

Preliminary PFAR(s)? _“~_ Yes No Preliminary PFAR Number(s): _ Y 7( -C%

Clarification Form(s)? Yes «~__No Clarification Form Page No.(s):

bocno.  TWR-64204  |vou
SEC |PAGE B-30

REVISION



TACoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 29 Sepl. /992,

Assessment Engineer(s)/Inspector(s): ASRZT MMRRR T , PtRRY PN Z_gol\/

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

Prima -rin bservations: Yes No Comment #
A. Heat Affected or Eroded O-ring? )/
B. O-ring Damage/Defects? 4

Secondary O-ring Observations:

A. Heat Affected or Eroded O-ring? Y
B. O-ring Damage/Defects? 4

Notes / Comments

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
Clarification Form(s)? Yes 2 _No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC I PAGE p_14



TH oo CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 29 Sepl /992

Assessment Engineer(s)/Inspector(s): AR T M,neg,'dl— , M}T)?V .Y Lﬁaﬂ

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

=

Leak Check P! tions: Yes Commant #

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?

TI@IMOOW»
ORI IR X (X ©

Thread Damage (Visible at Removal)?

Leak Check Port Observations:
Sooted Metal Surfaces?

Foreign Material?

Excessive Grease?

. Corrosion?

. Metal bamage?

. Heat Affected Metal?

<Y KR,

vozzr AL

Obstructed Through Hole?

Notes /| Comments
Byerk Jovgue 37 L L
Ruwnirg Jorpae /2 pr. tlhe.

ow plvtd

#/. Ligh?T Corros on oilsrel ¢ of 0-RinNG.

Preliminary PFAR(s)? Yes r No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ¥ _No Clarification Form Page No. (s):
pocno.  TWR-64204  |vou
REVISION

SEC l PAGE p_11



T7loof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 79 Sepl /292

Assessment Engineer(s)/Inspector(s): &FRI mm;g;al', MMMERVINV A_gajv

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

Comment #

Leak Check Plug Observations: Yes

A. Foreign Material Between the O-ring and Plug?
B. Heat Affected Metal?
C. Seal Surface/Thread Damage?

NN E

Notes / Comments

Preliminary PFAR(s)? Yes Y No Preliminary PFAR Number(s):

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

DOC NO. TWR-64204 J vOL
SEC ] PAGE p_43

REVISION



TALoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Left (A) Date: 27 .S'epf 1992

Assessment Engineer(s)/Iinspector(s): /7;91’ MFR R,‘e?’, }yl;rkv,'/\/ Lﬁa;\)

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

s n -rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring? /4
B. O-ring Defects/Damage? 4

Notes /| Comments

Preliminary PFAR(s)? Yes /4 No Preliminary PFAR Number(s):
Clarification Form(s)? Yes Y _No Clarification Form Page No.(s):
pocNo.  TWR-64204 IVOL
REVISION

SEC I PAGE p_34



T 2loAof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 29 Sepl /992
Assessment Engineer(s)/Inspector(s): A RT MIRR 1'0L_ ’ ,O/rvc BﬂrZ’eLZ‘
Joint: Aft End Ring-to-Fixed Housing (Joint #5)
Packing With Retainer Observations: Yes No Comment #
A. Heat Affected or Eroded Seal or Retainer? 4
B. Seal or Retainer Damage/Defects? y2d /
C. Corrosion? )

Notes / Comments

#/ 72 of 72 pRcKivg wilh RelfinerS Aml Sexl olamA3C .

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

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

pocno.  TWR-64204  |vou
SEC lPAGE B-35

REVISION



TA oo CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: [-71-13

Assessment Engineer(s)/Inspector(s): HENEY ZAPEMIP

Factory Joint: Forward Dome

Case Factory Joint Observations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? e
B. Heavy Corrosion in Joint? X )
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 / Comments

Special Issues 3.2.3.1 {<of Iy ﬁ[af] coai poemo |
4] FRPEITING AND  HERS COPZOSION OU  FWb DOME TANG

ALD  AFT OF SECONDARY DN CLEVIS  Z14°- 2%0°

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
Clarification Form(s)? . Yes ~"No Clarification Form Page No.(s):
pocno.  TWR-64204 IVOL
REVISION

SEC l PAGE p_1¢



T2 loAof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: |-{71-97

Assessment Engineer(s)/Inspector(s): AVYVAL ZAIZEIMGH

Factory Joint: Forward

Case Factory Joint nggrvgtigns:. Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? X
B. Heavy Corrosion in Joint? ¥
C. Heavy Corrosion in Leak 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 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

Special Issues 3.2.3.3

\, £h /‘( ‘l 2 f /]/a Y, (el /L’wﬂwd/

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC l PAGE p_14



T4 Loro€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Left (A) Date: 4-2-%3
Assessment Engineer(s)/Inspector(s): %M . Aﬁ[)éfb- /Q,Q\

Factory Joint: Forward Center

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

Yes Comment #

YIN &

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 /| Comments

Special Issues 3.2.3.3-7—7n’ Lok fost
o <35

N/A

pla/ (> [L,V(I:Mru."(/,

Preliminary PFAR(s)? Yes v~ Neo Preliminary PFAR Number(s): '{/Av
Clarification Form(s)? Yes No Clarification Form Page No.(s): r-jt\'
pocNno.  TWR-64204 IVOL

REVISION _____

SEC | PAGE p_ag



TAcoo€ CORPORATION \ J

SPACE OPERATIONS /

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

U
PN
A
O
!
N

Motor No.: 360T026 Side: Left (A) Date:

Assessment Engineer(s)/Inspector(s): G Q) c =]

Factory Joint: Aft Center

Fact Joint rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? L/

B. Heavy Corrosion in Joint? “
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 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

Special Issues 3.2.3.3
L@{:/Z %“"J }J/&'L} L s 1L’cmwm/

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

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

DOC NO. TWR-64204 IVOL
SEC ] PAGE p_1g

REVISION
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TA oo CORPORATION

SPACE OPERATIONS

T POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
e Case Factory Joint Condition
Motor No.: 360T026 Side: Left (A) Date: A07ses

Assessment Engineer(s)/Inspector(s): S hepc K-

Factory Joint: ET Attach/Stiffener

c Factory Joint Observations; Yes No ‘Comment #
A. Heat Affected or Eroded Joint O-ring? yd
B. Heavy Corrosion in Joint? i
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 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

Special Issues 3.2.3.3
| LEXIC TEST PlUb wolAS AoMT koK

/,Dreliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

oo —_—

- Cilarification Form(s)? Yes v~ No Clarification Form Page No.(s):
REVISION pocno.  TWR-64204 |v0|_

SEC l PAGE B_40
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TALOAOE CORPORATION

SPACE OPERATIONS

—p
(';'__} POSTFLIGHT OBSERVATION RECORD (PFOR) B-9
Case Factory Joint Condition
Motor No.: 360T026 Side: Left (A) Date: 107603

Assessment Engineer(s)/Inspector(s): Schent k
Factory Joint: Stiffener/Stiffener

ase Fact Joint rvations: Yes * No Comment #
A. Heat Affected or Eroded Joint O-ring? : l/
B. Heavy Corrosion in Joint? [
L

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 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

Special Issues 3.2.3.3

LEME TCST PLUL WAS NNOMIA L

\\
L
. "reliminary PFAR(s)? ____ Yes _L No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):

pocno.  TWR-64204  |vou
SEC TPAGE B—41

REVISION
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TAcoAof CORPORATION

SPACE OPERATIONS

——-—iaemt win A £

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

Motor No.: 360T026 Side: Left (A) Date: 10¢ces

Assessment Engineer(s)/Inspector(s): QC,hanK
v
Factory Joint: Aft Dome

Case Factory Join rvations: Yes No ‘Comment #
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 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

Special Issues 3.2.3.3

L0 BLUE PI’H’CI—L (oBS ACTED. (TN LEMC TCST Pl -

Preliminary PFAR(s)? Yes v~ No Preliminary PFAR Number(s):
- ‘ [/ _
Clarification Form(s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 lVOL

REVISION SEC PAGE
|PAcE B-42



TALoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: [() -|- 92

Assessment Engineer(s)/Inspector(s): P-y‘\(bfqu , M~L‘1°V7/ R gf.‘”, I@,(Ug’/gom, 0. gu///an/l
12 4 7 /77 7 e

Barrier-Booster Bore and Rotor Qbservations: Yes Comment #
Heat Affected or Eroded O-ring (In Groove)?
Soot To or Past O-rings? v’
. Heat Affected Metal?

O-ring Damage (In Groove)?
Metal Damage?

Excessive or No Grease?

. Corrosion?

Foreign Material?

AN

Teflon Retainer Damage?

Environmental | Region rvations:
J. Environmental O-ring Assembly Damage (Visible
Without Magnification)?

l/
K. Foreign Material? |)

Notes / Comments

Special Iésues 3.2.3.1 — @o’h”}"l;’(\ - E@OSRF l’\b{'@r 0/6’(60&‘(- bc«.ll
5@(\1/\;‘ l.b b(-‘./y\cﬁ €ua(uq1£€5/ -?of‘ CoryosSicn

D‘7 MFP

/- Soof wo Fo but no¥ ﬁg_:yé He #b/‘wa/‘o/ /‘0710,/‘ pm'mq/\/g, O—m},/-

Preliminary PFAR(s)? Yes Y No Preliminary PFAR Number(s):

Clarification Form(s)? Yes 174 No Clarification Form Page No.(s):

pocno.  TWR-64204  |vou
SEC [PAGE B-43

REVISION




T7ioof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side:

Right (B)

Date: /O-[-97

Assessment Engineer(s)/Inspector(s): P_ﬂ//”.b'l/%/ ,{ff,},jj//ﬂ.[}ﬂn, @ /1/‘,'/50,11 D, Buy Folt D. Ygulla/‘a/

Location: S&A Device Barrier-Booster Rotor Shaft

Forward Prim -rin rvations:
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

Aft Prim -rin bservations:
C. Heat Affected or Eroded O-ring?
D. O-ring Defects/Damage?

Forwar n ~rin rvati
E. Heat Affected or Eroded O-ring?
F. O-ring Defects/Damage?

Aft Secondary Q-ring Qbservations:
G. Heat Affected or Eroded O-ring?
H. O-ring Defects/Damage?

Yes

Comment #

NS

NN NN

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes \/ No Clarification Form Page No.(s):
TWR-64204  |vou
REVISION

1 DOC NO.
- SEC

]PAGE B-44




TALoOKOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 10-[ 97

Assessment Engineer(s)/Inspector(s): Pﬂ/{m AL-D ﬂ,/fe/% 4 /U!l/§0A D. gul/d.fa/

Location: 126-Degree Barrier-Booste? Bore

Leak Check PI rvations:
. Sooted Metal Surfaces?

Yes Comment #

. 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 Q-ring?
. Excessive Grease on Plug?

Corrosion?

T IE@IMOO®D>

Thread Damage (Visible at Removal)?

___ng Check Port Observations:
Sooted Metal Surfaces?

. Foreign Material?

Excessive Grease?

. Corrosion?
Metal Damage?
. Heat Affected Metal?

f"O.ZZ."x.L

Obstructed Through Hole?

\\k\ﬁ\\ NRARRRRNRE

Nztes /| Comments

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

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

DOC NO. TWR-64204 lvon.
SEC l PAGE p_45

REVISION




TALooE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: [O-[_q 2

Assessment Engineer(s)/Inspector(s): Pd/[rfqé%} D. far?‘c['/’, G'./Uei/fon, D EqurJ,
7 7y 7 7 7

Location: 12B-Degree Barrier-Booster Bore

Leak Ch Pi rvations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? \/
B. Heat Affected Metal? v
C. Seal Surface/Thread Damage? v
Notes / Comments
Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
Clarification Form(s)? Yes V' Neo Clarification Form Page No.(s):

DOC NO. TWR-64204 lVOL
REVISION
E— SEC l PAGE p_46




TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 3607026 Side: Right (B) Date: [D~{-92

Assessment Engineer(s)/Inspector(s): Plj/éf/.,@ D&/ﬂlc/?f, A /Ue;'/fon/ D.Eq[/afc(i,

Location: 126-Degree Barrier-Booster Bore

nd -rin bservations: Yes No Comment #
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage? (/

Notes /| Comments

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

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

pocNO.  TWR-64204 JLOL
SEC IPAGE B-47

REVISION



FTH oo CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: [ ~[-9 >

Assessment Engineer(s)/lnspector(s):}7./4/60'6474 D &/ﬁ/-/; @./1)\?"/50/\, D guj[“J
/7 ' 7

Location: 306-Degree Barrier-Booster Flange

Leak Check Pi rvations: Yes Comment #

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?

TIEPMMmMOODP

Thread Damage (Visible at Removal)?

Leak Check Port Observations:
Sooted Metal Surfaces?

Foreign Material?

Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?

RRRIVIN - RRARRRRRR?

vozIrXRC

Obstructed Through Hole?

Notes /| Comments

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

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

poc no. TWR-64204 IVOL
SEC ‘PAGE B-48

REVISION



TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Piug/Sll Condition (Detailed)

Motor No.: 360T026 Side: Right (B) Date: /0,-(-?‘1_

Assessment Engineer(s)/Inspector(s): [9 /4/b/‘r}4 A./; D gQrfgh{j g_ /(/6/'/5()"], D. Ew//a/’a/

Location: 306-Degree Barrier-Booster Flange

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

Notes / Comments

Preliminary PFAR Number(s):

Clarification Form Page No.(s):

Preliminary PFAR(s)? Yes / No
Clarification Form(s)? Yes \/ No

. DOC NO. TWR-64204 lVOL
REVISION <o IPAGE s




TALoOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Right (B) Date: [D-]-92_

Assessment Engineer(s)/Inspector(s): P /Z//b,«,'au— p [fa,.fJf-l 6'./(]6"/;0,‘ p) gu//‘?/o[
/ 7 4 7 V4

Location: 306-Degree Barrier-Booster Flange

Secondary O-ring Qbservations: Yes No Comment #
A. Heat Affected or Eroded O-ring? v

B. O-ring Defects/Damage?

thes { Comments

Preliminary PFAR(s)? Yes ‘/ZNo Preliminary PFAR Number(s):

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

bocno. TWR-64204  |vou
REVISION
SEC IPAGE B-50




TAcoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: /A/-4 2

Assessment Engineer(s)/Inspector(s): P /4/b//]/,417/7 D 54, 742/75 & Ne, '/5&‘11’, DB erd

Location: 18-Degree Sil

1 rvations: Yes No Comment #
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 SHi?

Corrosion?

Thread Damage (Visible at Removal)?

TIOmmMMmMmOoOow>

SSRERRRR

Sil Port QObservations:
J. Sooted Metal Surfaces? - v ’

Foreign Material?

K.

L. Excessive Grease?
M. Corrosion?
N.
o.
P.

Metal Damage?
Heat Affected Metal?
Obstructed Leak Check Through Hole?

RR[RRR
p

Notes / Comments

l> SOOTL on %/,0 O‘F' SLf

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

<

Clarification Form(s)? Yes 1/No Clarification Form Page No.(s):

DOC NO. TWR-64204 ‘voa.
SEC l PAGE p_s1

REVISION



T o€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) ate: {0 —[-9 2

Assessment Engineer(s)/Inspector(s): P Arlb,-,’;/;,é Dga/f?/f/ {7" A)&I[San, D E.//m,/

Location: 18-Degree Sli

Sil Observations: Yes No Comment #
A. Foreign Material Between the O-ring and SIi?
B. Heat Affected Metal? o
C. Seal Surface/Thread Damage? "

Notes /| Comments

/.

e

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

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

socno. TWR-64204  |vou
SEC ]PAGE B-52

REVISION



TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sil) O-ring Condition (Detailed)

Motor No.:  360T026 Side: Right (B) Date: [O-/92_

Assessment Engineer(s)/Inspector(s): /Di4/b/",,- 4/./- D ga,fdﬁ 5’ /Z/!/'/Sor\, D-ﬁ//ﬁfﬂ/
7 7 7 7

Location: 18-Degree Sli

Primary Q-ring Qbservations: Yes :\y Comment #
A. Heat Affected or Eroded O-ring? P

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

C. Heat Affected or Eroded O-ring?

D. O-ring Defects/Damage? J

Notes / Comments

Preliminary PFAR(s)? Yes \/ o] Preliminary PFAR Number(s):

Clarification Form(s)? Yes V4 No Clarification Form Page No.(s):

DOC NO. TWR-64204 JVOL
REVISION
- SEC l PAGE p_¢1




T oo CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: lD’/“??,

Assessment Engineer(s)/Inspector(s): Fﬂ/b/,ﬁ% ﬂﬂ4/7‘&/% g./‘jej/;aq‘ D iot//af‘q/
7/ 7 7 3

Location: 198-Degree Sl

Z

o Comment #

l

Sii Observations: 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 Sli?

IpAmMoOO®p

Corrosion?

VARV

Thread Damage (Visible at Removal)?

Sl Port Observations:
' Sooted Metal Surfaces? l/ |

Foreign Material?

Excessive Grease?

. Corrosion?

Metal Damage?

. Heat Affected Metal?

VWNRR
M

Obstructed Leak Check Through Hole?

Notes /| Comments

l) Sao?L on 7‘1‘&_ 4‘/9 9"’: SI:Z'

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

7
Clarification Foerm(s)? Yes /' No Clarification Form Page No.(s):

pocno. TWR-64204  |vou

REVISION SEC SAGE
| PAGE B-s4




TALoAKOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: (( ~ [-F7

Assessment Engineer(s)/Inspector(s): D /A /bm’; Lﬁ D-&f‘{&/%/ é ,()f{/;or\/ DBJ/@‘/

Location: 198-Degree Sl

Sil Observations: Yes No Comment #
A. Foreign Material Between the O-ring and SHI?
B. Heat Affected Metal? /
C. Seal Surface/Thread Damage? /
Notes /| Comments
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
yd
Clarification Form(s)? Yes l/ No Clarification Form Page No.(s):

REVISION DOC NO. TWR-64204 lVOL
' SEC ]PAGE B-55




TrAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 3607026

Side:

Right (B)

Date: (D-{-9 D

Assessment Engineer(s)/inspector(s): P/hl/bflﬁéﬁ D b)ar%&/é G‘ ’/i/ef/fonl, D. /g.//a,q/

Location: 198-Degree Sl

Prim -rin rvations:
A. Heat Affected or Eroded O-ring?
B. O-ring Defects/Damage?

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

Yes No Comment #

d

e

v

D. O-ring Defects/Damage? /
Notes / Comments
Preliminary PFAR(s)? Yes V No Preliminary PFAR Number(s):
Z .
Clarification Form(s)? Yes \/ No Clarification Form Page No.(s):
pocno. TWR-64204 lvox.

REVISION

SEC

‘PAGE B-56



TA oo CORPOPATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-3
Internal Nozzle Joint Cordition

Motor No.: 360T026 Side: Right (B) Date: 4.35-9,

Assessment Engineer(s)/Inspector(s):
W. 6751’11/\4, D. Botelt

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Internal Nozzle Joint Qbservations: Yes
. Soot To or Past O-rings? \/
. Heat Affected Metal?
. Foreign Material?
. RTV in Contact With or Past the Primary O-ring?
O-ring Damage (In Groove)?
Heat Affected or Eroded O-rings {In Groove)?
. Excessive or No Grease?
. Corrosion? v
Metal Damage?

Comment #
l

>

NEOONE

TIOTMMOOWD

Notes / Comments
O Tpel sallpd shped b ot Bobocon Lolbloles on phee tleh
e N I i
ZQO° ~ 00_ 400'
@ L.?Jlmk- ’&?— Wa\-‘w‘-\ CorvDsS ow ',_+o~:“’(‘¢*+l-' tw -{-‘v— SC‘\-{QP'CC«( Soa{“
)‘fgip‘u\oc b,,“\- —k(, _c;vuﬁvtg‘ ead r‘u-j and A,Qs‘ ;'..(_(,.(._

: y : a—* on ‘.«v(a-ﬁ' ~=(—
@ T-{P‘.C,—v( lrck)l,v% Euvnlsk-uj .-..—Lr_/o-»‘H' H }[o‘a.:, Secco “’7

seal  surface.

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
Clarification Form(s)? Yes ¥~ _No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC IPAGE B_57



T2 coof cORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) ’ Date: 4- 25-97

Assessment Engineer(s)/Inspector(s): ‘4) SIQMM m. L';;&ws, C / y! (b«/

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Prima -rin bservations: Yes No Comment #
A. Heat Affected or Eroded O-ring?

B. O-ring Damage/Defects? /

n -rin rvations:

A. Heat Affected or Eroded O-ring? ./

B. O-ring Damage/Defects? : /

Notes / Commaents

Preliminary PFAR(s)? Yes Y __No Preliminary PFAR Number(s):
L

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

DOC NO. TWR-64204 IVOL

REVISION St e
A
| PASE B_s8




7/ coof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 9—’50- 92

Assessment Engineer(s)/Inspector(s): w é)ao/m Mavv thwg
7 t 7
Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Leak Check PI rvations: Yes
. Sooted Metal Surfaces?

Comment #

. 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?

STIOIMMOO®D>

Thread Damage (Visible at Removal)?

Leak Check Port Qbservations:
’ Sooted Metal Surfaces?

. Foreign Material?

Excessive Grease?

. Corrosion?

. Metal Damage?

. Heat Affected Metal?

vozzzr X<«

\\\\\\k GNNRER R RRE

Obstructed Through Hole?

Notes / Comments

%w«(a»w, 24 . by
RM.nr:- "‘j lz in.tbs

Preliminary PFAR(s)? Yes Z _No Preliminary PFAR Number(s):

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

DOC NO. TWR-64204 lVOL

REVISION SEG PAG
AGE
| PASE p_sg




TAloAof cORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: §_ 3092

Assessment Engineer(s)/Inspector(s): L\)ﬁo(,rm 74| Ly <
7 177 4

Lotation: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Comment #

Leak Check Plug Observations: Yes

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

B. Heat Affected Metal?

NN

C. Seal Surface/Thread Damage?

Notes / Comments

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

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

DOC NO. TWR-64204 |v0\.
REVISION _____
. , SEC l PAGE B_cq




77 iorof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-rihg Condition (Detailed)

Motor No.:  360T026 | side: Right (B) Date: 9- 2~ .92

Assessment Engineer(s)/Inspector(s): o, S i M. L S
7 g 7 *

4
Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

n -rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring? v
B. O-ring Defects/Damage? et

Notes / Comments

A

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
Z
Clarification Form(s)? Yes / No Clarification Form Page No.(s):
pocno.  TWR-64204  |vou
REVISION

SEC | PAGE p_c



TAcoAof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 4-30o -92

Assessment Engineer(s)/Inspector(s): W Sope i M. Lopas<
7 Tt v

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

Internal Nozzie Join rvations: Yes
. Soot To or Past O-rings?
. Heat Affected Metal?
. Foreign Material?
. RTV in Contact With or Past the Primary O-ring?
O-ring Damage (In Groove)?
Heat Affected or Eroded O-rings (In Groove)?
. Excessive or No Grease?
. Corrosion? v~ {
Metal Damage?

Z
o

Comment #

>

R RR IS N

STIODMMUOUOW

'\\

Notes / Comments
Special Issues 3.2.3.2

No conl surbre mebl damnge oo atpieal comesion Lud.

@ T»”a}ca( L"Stlk-‘(‘“~lMAt'uw~ Corvesiom Mpslwm..\ o—P PV‘;M“V‘]
C- )“Uﬁ ]vs‘\'w""‘“’“"“\ -ﬁ.\t[ c,‘\vcu\,».ng«m .

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):

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

DOC NO. TWR-64204 lVOL

REVISION
SEC PAGE
| PASE B_62




TACoAof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: § . 25.97

Assessment Engineer(s)/Inspector(s): L) SD&VV‘_’ M Lpu<
7 7 7

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

Primary Q-ring Observations: Yes No Comment #
A. Heat Affected or Eroded O-ring? ,/
B. O-ring Damage/Defects? 1

Secondary O-ring Observations:
A. Heat Affected or Eroded O-ring? //

B. O-ring Damage/Defects?

Notes / Comments

Preliminary PFAR(s)? Yes « __No Preliminary PFAR Number(s):
Clarification Form(s)? Yes / No Clarification Form Page No.(s):
DOC NO. TWR-64204 lvot_
REVISION

SEC l PAGE B-63



TAcoAo€ CORPORATION

SPACE OPERATIONS

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

360T026 Side:

Motor No.: Right (B)

Date: 9- 30.92

Assessment Engineer(s)/Inspector(s): LJ 53&«»«, m . Lwo_\_s
7 14

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

N

Leak Check Pl bservations:

. 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 (Visible at Removal)?

"TIPTMOOWD

Leak Check Port Observations:

' Sooted Metal Surfaces?
Foreign Material?
Excessive Grease?

. Corrosion?

Metal Damage?
Heat Affected Metal?
Obstructed Through Hole?

VOZIZr A&

Yes Comment #

S RRND KRN

NANSNANN

Notes /| Comments

Broskowmy 33 G b
E.,wun.'vv‘) [

Preliminary PFAR(s)?

Preliminary PFAR Number(s):

Clarification Form(s)? Yes

REVISION

Clarification Form Page No.(s):

DOC NO.

TWR-64204  |voL

SEC

l PAGE p_c



TAcoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4
Leak Check Plug/Sll Conditiors (Detailed)

Motor No.: 3607026 Side: Right (B) Date: C{. 20-927

Assessment Engineer(s)/Inspector(s): wh. ﬁ‘DCVm m Auous
7 7 y

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

Comment #

Leak Check Plug Qbservations: Yes

A. Foreign Material Between the O-ring and Plug?
B. Heat Affected Metal?

NN

C. Seal Surface/Thread Damage?

Notes / Comments

Preliminary PFAR(s)? Yes I No Preliminary PFAR Number(s):

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

pocno.  TWR-64204  |vou
SeC IPAGE B-65

REVISION



TA oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: 360T026 Side: Right (B) Date: Q‘BO-QL

Assessment Engineer(s)/inspector(s): w\ j’éy‘ﬂ" . M. L%D‘La

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

n -rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring?

NN

B. O-ring Defects/Damage?

Notes /| Comments

Preliminary PFAR(s)? Yes 1/ No Preliminary PFAR Number(s):
Clarification Form(s)? Yes i No Clarification Form Page No.(s):
DOC NO. TWR-64204 lvm
REVISION _____

SEC l PAGE p_c¢



TAloof CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: 7_;5-,- ?&

Aésessment Engineer(s)/Inspector(s): / /ﬁ”n~/ /}7 /,‘
re 7 2

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

Yes No Comment #

Internal Nozzle Joint Observations:
A. Scot To or Past O-rings?
Heat Affected Metal?
Foreign Material?
RTV in Contact With or Past the Primary O-ring? v
O-ring Damage (Iin Groove)?
Heat Affected or Eroded O-rings (In Groove)?
. Excessive or No Grease?

. Corrosion?
Metai Damage?

v
v
v

v
v
v
e

TIPMMOUOW

Notes / Comments
“Spestetisswes 3232 A7 )

‘,r" / ﬁrV fo ffa;¢7 0-,',::) //.)J{f,q.'///‘(/.o//é f["// sz;nafc;lnﬁ(

," L ‘ M¢déon Corrosion ;,,Aq% a //';"7 S&a / Sur/ace on /ﬁ/foa/
/ }fq // ‘I‘f‘b‘//{,,c( s

Z'}'(/ Corres'er  on _n,‘,,,[d? 5-,./ ‘M/ /lf'-/vnv ﬁrum-?— ‘iﬂ/J’((I-u‘}

f@q/ Serfeces //
- on (4 %’«/‘/‘5/ . Con mal o s - v,
Nz e e andl ity cuctver ity
3

\ ‘ 7)?11&/ el lan }f“{( C‘oV‘f‘:l)( on //( /r,;n7 _;‘(../ ané( ﬁ.),/-.. ,,’7{/
! Sarface

\

Y

Sfec,a/p( ISJ«..« 3&3;: Wd méfc// GAN]( wos sefa o, //4 S‘?a/y‘ SarFaen,
an COrrozion Wans ;/’0/23/ as ﬂ/IIC/,/p//;, Cﬂhrnl,,f£&

N

Preliminary PFAR Number(s):

Preliminary PFAR(s)? Yes

Clarification Form Page No.(s):

N

Clarification Form(s)? Yes

DOC NO. TWR-64204 Ivou_
REVISION
SEC I PAGE p_c-




TAco’o0f CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: & -o5-23
Assessment Engineer(s)/Inspector(s): /4 %m; /1 % ;/5"
Joint: Throat-to-Forward Exit Cone (Joint #4) 3
Prim ~rin rvations: Yes No Comment #
A. Heat Affected or Eroded O-ring? o
B. O-ring Damage/Defects? -
Seconda -rin rvations: S
A. Heat Affected or Eroded O-ring?
B. O-ring Damage/Defects? -~
Notes / Comments
Preliminary PFAR(s)? Yes v No Preliminary PFAR Numbaer(s):
Clarification Form(s)? Yes - No Cla_rification Form Page No.(s}:

REVISION

DOC NO. TWR-64204 |von.

SEC

IPAGE B-68



77 loAof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 9-Dy-55

Assessment Engineer(s)/Inspector(s): /4 /Zmp',/, % //-.\
L Ad 7 /

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

Leak Check Plu rvations: Yes No Comment #
A. Sooted Metal Surfaces? v
B. Soot To or Past O-ring? v
C. Foreign Material? v
D. O-ring Damage (In Groove)? -
E. Heat Affected or Eroded O-ring (In Groove)? v
F. Excessive or No Grease on O-ring? v
G. Excessive Grease on Plug? -
H. Corrosion? v
. Thread Damage (Visible at Removal)? -
Leak Check Port Observations:
"J. Sooted Metal Surfaces? v
K. Foreign Material? pd
L. Excessive Grease? v
M. Corrosion? v
N. Metal Damage? i
0. Heat Affected Metal? ol
P. Obstructed Through Hole? ~
Notes / Comments
/3/‘&% ];7‘4: DA a/;z’,.’,/
Renn.as Torgee & Ov
Preliminary PFAR(s)? Yes (i No Preliminary PFAR Number(s):
Clarification Form(s)? Yes i No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC ] PAGE p_cq



TAcLoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 9- 289>

Assessment Engineer(s)/Inspector(s): // /Zrnf/ % Z”A
4 7

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

Leak Check Plug Observations: Yes No Comment #

B. Heat Affected Metal?

A. Foreign Material Between the O-ring and Plug? v
/
174

C. Seal Surface/Thread Damage?

Notes /| Comments

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

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

DOC NO. TWR-64204 lVOL
SEC l PAGE p_~(

REVISION



7700 CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll) O-ring Condition (Detailed)

Motor No.: - 360T026 Side: Right (B) Date:  J-o5-9a

Assessment Engineer(s)/Inspector(s): // %{_’"4/ /‘7 an
rg > 7

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

econd -rin bservations: Yes No Comment #
A. Heat Affected or Eroded O-ring? v
B. O-ring Defects/Damage? -
Notes / Comments
Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL

REVISION
SEC I PAGE p_ o4



TAcoof CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 - Side: Right (B) Date: 9 -29-92

Assessment Engineer(s)/Inspector(s): /4 %fa‘%’ /) &/}4/// 6’ M//’/

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

Internal Nozzle Joint Qbservations: Yes Comment #

A. Soot To or Past O-rings?

Heat Affected Metal?

. Foreign Material?

RTV in Contact With or Past the Primary O-ring?

O-ring Damage (In Groove)?

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

SRR 3

. Excessive or No Grease?

. Corrosion? / /

STIPMMOOWD

Metal Damage? /

Notes /| Comments

/. (‘/“ 7¢4f ﬁéf//{ a n/ /)//’ m%.’\ CPrroson o/.rc/u@(

lnrz'r/ o / Sfcon, / Sla / 1-'/. ;/’..// Cr';‘cua/ﬂlf( o e / 5
5""4“-“ . M’%‘ﬂ (orresjon Was @ A’ 0/‘7"‘/4’( on /‘/‘ "’/‘/ “'p(
779 fé—pe ZD g ﬂq}(y SqrSfice o e ﬁxf/‘d.iaé

Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
Clarification Form(s)? Yes /No Clarification Form Page No.(s):
poc No.  TWR-64204 IVOL
REVISION

SEC I PAGE p_~9



TACoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: ?‘;7"ﬁ2

Assessment Engineer(s)/Inspector(s): / %/ni/,’ﬂ@//é/f[‘. 4}4///(/

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

Primary O-ring Observations: Yes Comment #

A. Heat Affected or Eroded O-ring?

\\ &

B. O-ring Damage/Defects?

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

NN

B. O-ring Damage/Defects?

Notes / Comments

N

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

B

No Clarification Form Page No.(s):

Clarification Form(s)? Yes

DOC NO. TWR-64204 IVOL
SEC [ PAGE p -4

REVISION ____



TAcoof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B)

Date: 2-29- 923

Assessment Engineer(s)/Inspector(s): /4%””;/’0_ &%/

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

Leak Check Pl bservations:

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?

TIOmmMmMMmOUOw>

Thread Damage (Visible at Removal)?

Leak Check Port Qbsgwgtiong
Sooted Metal Surfaces?

Foreign Material?
Excessive Grease?
. Corrosion?
Metal Damage?
. Heat Affected Metal?
Obstructed Through Hole?

vozIr A&

Yes

Comment #

SISE SRR 2

Notes / Comments
g,gr'/ /2714/ . 4/0 /77/’«/5
Roooins 7011 g

Preliminary PFAR(s)? Yes I No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
poc No. TWR-64204 IVOL
REVISION s

I PAGE p -4




TACoAOE€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: " Right (B) Date: 7-27- 52
Assessment Engineer(s)/Inspector(s): ‘0 &/,ﬁ/ / %ﬁ’/
Location:  Aft End Ring-to-Fixed Housing (Joint #5)
Leak Check PI bservations: Yes No Comment #
A. Foreign Material Between the O-ring and Plug? e
B. Heat Affected Metal? ol
/

C. Seal Surface/Thread Damage?

Notes / Comments

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64204 |VOL
REVISION SEC |PAGE B-75




TAcoAof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-6
Small Diameter (Leak Check Plug/Sll)} O-ring Condition (Detailed)

Motor No.: 3607026 Side: Right (B) - Date: 7-29-92

Assessment Engineer(s)/Inspector(s): 4 /]%””./ ﬂ &(fv// C [‘/‘//",
S Z

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

nda -rin rvati : Yes No Comment #

A. Heat Affected or Eroded O-ring? v
B. O-ring Defects/Damage? -~

Notes / Comments

Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):
Clarification Form(s)? Yes l/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 lVOL
REVISION

SEC I PAGE p_-¢



T4coAolf CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: 7,;7__72
Assessment Engineer(s)/Inspector(s): 0 @(,ﬁé{ / /"m./
Joint: Aft End Ring-to-Fixed Housing (Joint #5)
Packing With Retainer Observations: Yes No Comment #
A. Heat Affected or Eroded Seal or Retainer? o
B. Seal or Retainer Damage/Defects? o /
C. Corrosion? v
Notes / Comments
/' 3/72- /‘Mé'v.f 0(0/ mv/ A/que o/amy-(
Ly .
/ /702 /{4/ %7.4./ m(’{/ /Z/é:;} -aﬁ //f N{,,,
Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
|PAsE B_77



Trcoof CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date:  [-4-973

Assessment Engineer(s)/Inspector(s): H. ZAPENMBA

Factory Joint: Forward Dome

Fact int rvati i Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? X
B. Heavy Corrosion in Joint? ¥ *]
C. Heavy Corrosion in Leak 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 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
Special Issues 3.2.3.3 Leak L‘S/ p/tv', (~ay IU&'"‘”‘"/

#]  HEAVY (OREDSIM ON  LAND FWID OF Feimpey O-FIL,

AUD DM LAUD AN ON SEC. AFT WAL DUTMAED EDGE
woarw AT 00°NAS0 ou TAUC AT 10 ON Fwp dome

HEAUY (DRROSION AT 180° FIND OF PEL O-RJh

Preliminary PFAR(s)? Yes -'/No Preliminary PFAR Number(s):

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

poc No.  TWR-64204 IVOL
SEC |PAGE B-78

REVISION



TALoAOE CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B) Date: |-4-973
Assessment Engineer(s)/Inspector(s): K. ZAREMBA
Factory Joint: Forward
Case Factory Joint QObservations: _ Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? Y
B. Heavy Corrosion in Joint? X
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 / Comments

Special Issues 3.2.3.3 [ oeak i p /u:/ (as /Ucmh'a/

Preliminary PFAR(s)? Yes Preliminary PFAR Number(s):
Clarification Form(s)? Yes V_No Clarification Form Page No.(s):
poc NO.  TWR-64204 IVOL
REVISION

sec ] PAGE p_~g




T7ecoo€ CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: H- 2% -9 3%

Assessment Engineer(s)/Inspector(s): G. QILH

Factory Joint: Forward Center

Fact Join tions: Yes - Comment #

A. Heat Affected or Eroded Joint O-ring?

B. Heavy Corrosion in Joint?

No
—
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 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

Special Issues 3.2.3.3

- ; f
’ 5 . ot . (as Ve
f/H* rkq e teo p[q/

s

Preliminary PFAR(s)? Yes o Preliminary PFAR Number(s):
Clarification Form(s)? Yes l/Na Clarification Form Page No.(s):
pocno.  TWR-64204  |vo
REVISION ___ _

SEC l PAGE p_g0



7% Sy Metswn

77 coof corpPORATION %O

SPACE OPERATIONS

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

Motor No.:  360T026 Side: Right (B) 1 varer-/2-93
Assessment Engineer(s)/Inspector(s): éAzy LJ. ,Aépeg ( g 9/0 )
. \_—/
Factory Joint: Aft Center
ase Fact Joint rvations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? /
B. Heavy Corrosion in Joint? [l
s

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 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

Special Issues 3.2.3.3 :
gy e

TL €

,\J/A

Preliminary PFAR(s)?

(ﬂah ?L"')I ft&)

\

Yes

Preliminary PFAR Number(s):

o

Clarification Form(s)?

REVISION _____

A

o

Yes

Clarification Form Page No.(s): /J/ﬁ

DOC NO. TWR-64204 IVOL

SEC IPAGE B-81




Ao CORPORATION

SPACE OPERATIONS

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

Motor No.: 360T026 Side: Right (B)

Date: 14 3233

Assessment Engineer(s)/Inspector(s): B;Y

Factory Joint: ET Attach/Stiffener

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

Yes No/ Comment #

,/
[

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 / Comments

Special Issues 3.2.3.? T[U‘g Leak:'r¢$-(—{3\u3 Has\r[,\ﬁg\k\e_ hockel g \QQU)‘CC
Syl tevble 0w The Thyeade, No Anowmalous 4 rdition Was Neted,

Preliminary PFAR(s)? Yes V[No Preliminary PFAR Number(s):
Clarification Form({s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC ‘ l PAGE p_gn



T/ coof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) B-9

Case Factory Joint Condition

JAN
Motor No.: 360T026 Side: Right (B) Date: 14 3003
Assessment Engineer(s)/Inspector(s): B 1 fC,\(\
Factory Joint: Stiffener/Stiffener
Case Factory Joint Qbservations: Yes No Comment #
A. Heat Affected or Eroded Joint O-ring? \/
B. Heavy Corrosion in Joint? v
(/

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 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

Special Issues 3.2.3.3 C

f’d/f /,:5,1 /)/L(/ (ues I O'H/tLd/

Preliminary PFAR(s)? Yes / No Preliminary PFAR Number(s):
Clarification Form(s)? Yes No Clarification Form Page No.(s):
DOC NO. TWR-64204 lvon.
REVISION SEC

]PAGE B-83



TAcLoo€f CORPORATION

SPACE OPERATIONS

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

Motor No.: 3607026 Side: Right (B) Date: (j/-]3-93

Assessment Engineer(s)/Inspector(s): ER ,’C HA)V

Factory Joint: Aft Dome

ase Factory Joint rvations: Yes y Comment #
A. Heat Affected or Eroded Joint O-ring?
B. Heavy Corrosion in Joint? N
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 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

Special Issues 3.2.3.3 Loufr ;,y.,;J /?/a:/ (as ;conmm/

Preliminary PFAR(s}? Yes # No Preliminary PFAR Number(s):
Clarification Form(s)? Yes :); No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
|PAGE B_g4



TWR-64204

Solid Rocket Motor
Thiokol Corporation

Appendix C
Nozzle PFORs

Final Postflight Hardware Evaluation Report
3607026 (RSRM-26, STS-47)

April 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23

wWBS No. 4C601-04-01
ECS No. S$84769

77200 € corroraTION

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511






TAoAo€ CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST

Joint, Final
Part, or  Report Page

PFOR # 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 C-4

C-4 Nose Inlet-to-Throat Joint Condition Left Joint #3 C-5
Drawing Worksheet

C-2 Nozzle Joint Condition Left Joint #4 C-6

C-5 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

C-9 Flexible Bearing Protector Thickness Left Flexible Bearing C-12
Measurements Protector

C-10 Throat Diameter Measurements Left Throat C-13

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PEOR appended by a sequential
alphabetic extension.)

DOC NO. TWR-64204 IVOL
SEC ] PAGE (~_p

REVISION



TAcofof CORPORATION

SPACE OPERATIONS

. NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part, or  Report Page
PFOR # 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 Nozzle Subassembly Phenolic Bondline Left Forward Nose & C-18

Condition Aft Inlet Rings

C-12 Nozzle 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

Cc-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 Aft Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

DOC NO. TWR-64204 IVOL
SEC I PAGE C-i

REVISION



T7coAof corroraTioN

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 Nozzle 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 Nozzle 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: Clarification PFORs will be inserted after the applicable requircd PFOR in the Final
Report and will have the same page number as the required PFOR appended by a sequential
alphabetic extension.)

DOC NO. TWR-64211 lvon.
SEC I CAGE ~

REVISION ___ _



TAioof CORPORATION

SPACE OPERATIONS

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.)

Joint, Final
Part, or  Report Page
PFOR # 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  Nozzle 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 C-44
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
Condition

C-12  Nozzle Subassembly Phenolic Bondline Right Cowl C-47
Condition

C-12 Nozzle Subassembly Phenolic Bondline Right Fixed Housing  C-48

Condition

C-13 Cowl Ring Phenolic (SCP) Section Right Cowl C-49
Condition

C-14  Forward Exit Cone Phenolic (CCP) Right  Forward Exit C-50
Section Condition Cone

C-15 Fixed Housing Phenolic (CCP) Section Right Fixed Housing  C-51

Condition

C-16 Throat Inlet Assembly Phenolic (CCP) Right Throat C-52
Section Condition

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 Aft Inlet Rings

(Note: Clarification PFORs will be inserted after the applicable requircd PFOR in the Final
Report and will have the same page number as the required PFOR appcnded by a sequential
alphabetic extension.)

DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
| PAGE " C-iii




TAEOAOE CORPORATION

SPACE OPERATIONS

- POSTFLIGHT OBSERVATION RECORD (PFOR) C-2

(

Internal Nozzle Joint Condition

Motor No.: 360T028 Side:  Left (A) pate: <[ -~ -9 )

Assessment Engineer(s)/lnspector(s):M‘ C—(/\f{(- /) W&‘L@r i KLC\Y\% if Freq\'cm

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Comment #

/

nternal N Joint tions: Yes

. Gas Penetration In the RTV (Terminated, Through)? v/
RTV Not Below Char Line?

RTV To the Primary O-ring?

. RTV Past the Primary O-ring?

Uncured RTV?

Volds Within RTV?

. Foreign Material?

. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenolics?
Bondline Edge Separations? Use Clarification Form. \/
Phenolics Axially Displaced From Housing?
Heat Affected Metal?

. Unbonded or Blistered Paint? ' ‘/
. Corrosion? /

. Excessive Grease in Threaded Boit Holes?

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

. Bent or Broken Boits?

. Metal Damage (Joints or Housings)?

~d

NN NN \xskxx\\ g

JJD'UOZE!"?!S—-—IC):“!“U.O_Wb

Notes / Comments o ;

l) Loot ‘y,:»:\’ aedeenclond Pelwan o-rtvchoﬂk‘ G0y -R4< . Mo ﬂas‘:z\%t\
;K—'\'O ‘_‘\0""‘*' %M% @\,C)qu‘e,d U t'u x.rn\‘.xeL QT\J.

=) Koy zrmece pae C-2N

) Boklbled paiwt on 0 of FHroward andrine « 2
PF@\5W\}Aan\\ PF—:-\]Z_ s Lo (,A\:r;‘pvév\.

LO e&cirg,\\:.b ;?,\3'2_, C - ?> ‘Fb»—' {OQC.‘\':C’\\%

}

_ Preliminary PFAR(s)? «/Yes No Preliminary PFAR Number(s): __F/C—-O9

- _larification Form(s)? v/ Yes No Clarification Form Page No.(s): [/'lA

PRECEDING PAGE BLANK NOT FWMEibcno.  TWR-64204 |vou

SEC ' PAGE (= _5

REVISION






772 lo”of corroraTion

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: 3807026 side: [/ Left (o) [J Right (8) Date: €\ - 5. .
Assessment Engmeer(s)/lnspector(s) M CJL__AJQ LOV\QKQ,
Part: O Forward Exit Cone (Forward End) ﬁB/Nose Cap (Aft End)

[0 Throat Ring (Aft End) (1 Cow! (Forward End)*

[0 Throat Inlet Ring (Forward End) [J Inner Boot Ring (Forward End)

[J 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 F. Within CCP *l.

SCP-to-CCP

o~

mferential L

Separation Type
A

O
A

(. N

A

™

”,
G

o

p 3
N

LI
T

Maximum Radial Width
Neoerd

I

Corresponding Comment Number(s): =L

REVISION

bocNo.  TWR- &#20<4 lvoz_

SEC

, PAGE ~_2 4



TH oo CORPORATION

SPACE OPERATIONS

. " POSTFLIGHT OBSERVATION RECORD (PFOR) C-3
Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

Motor No.: 360T026 Side: Left (A) pate: 9- 4.9}~

Assessment Engmeer(s)llnspector(s) \,( U(\(l \) c\Lc( l k_ { <‘.w<’Q T Cm% 5

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

)‘Iw er W\\*’\'f\d- % bLiL«\/
?C\.\ wt DV\‘(‘wd @\d 148 \\/

-.;COJ "L&‘ f)l maty) 0 fJi‘\% D SU(Q-M c-* l7b ng
/90 35/5 ] o\.'/?fhh’{(,p";l } EJ\)L’\‘_ g)(] Ry ;r\_ Ve ;".,ﬂ?c/"
“t o ,,.!i"\\‘.\ D s&ECe ¥

Ao Diztinet ﬁ“‘?&“'\/\
y O -Ye reo V&, Cleer ?tw__l,

N «"‘\ "—)UL‘ ‘é“,, Shsur““'}'ﬂ" Fayas

e Excln

/- [
glass
loth
Phenolic gg:lsing
Nose
Inlet
Assembly
Silica Cloth
Carbon Cloth Phenolic
Phenolic @
] /‘1 \
avir“\\b\' \
Carbon Cloth |
L\ enolic
@ - AR Cowl Assembly
13 /‘:\):( (»\ F (I \‘"'-\\L K
) % ~d 4\“&\\CS:JC \“&V( Y KCCL
(* C.r s d R .
fx« ( “3 CL ‘l //0 ‘.\,‘\\'L\ (){J’Q‘ é’\A‘Q [ Y v*%/
N » /
/ ol LQL*L«’CCtx !c/ s .
3) é,l"(w! KO'IJ&.L'/L/')‘\'\ C,(,ro’(:‘;-,..(“r\
e wlteX O 36
7) TYF Je 7/,\// Z/f/////,s;, st cef e SN
4-30°°
5)7'77’ SEOTING LIGH! /z S 4 ::-rmflu/ PR, C- P
arification Form(s)? Yes / No Clarification Form Page No.(s):

s | pocno,  TWR-64204 _|vo.
REVISION — SEC |PAGE c-3




77 lorof corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 3607026 Side: Left (A) Date: 3-25 .37

Assessment Engineer(s)/lnspector(s): E . QLJ Ic L

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

nternal N Join rvations: Yes Comment #
A. Gas Penetration in the RTV (Terminated, Through)?
B. RTV Not Below Char Line?
C. RTV To the Primary O-ring?

- RTV Past the Primary O-ring?

. Uncured RTV?

Voids Within RTV?
. Grease Inhibiting RTV Backfill?

D

E

F.

G

H. Foreign Material?
|

J.

K

L

N

. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenolics?
. Bondline Edge Separations? Use Clarification Form.
. Phenolics Axially Displaced From Housing?
M. Heat Affected Metal?
. Unbonded or Blistered Paint?

N
\%\\E NS \\k\ SNKAR F

AN

. Corrosion?

N
o
P. Alignment Pin Damage?

Q. Excessive Grease in Threaded Bolt Holes?
R

S

T

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
. Bent or Broken Boits?
. Metal Damage (Joints or Housings)?

Notes / Comments
Special Issues 3.2.3.2 —A© =£94 5‘//’25(7&?{ efM%f oL TY PR CCLLLS/ON FODUNL
St s S =L ,‘7/'550/}/\/0 Z38 BEYOr, < HAL Y
L -/ =
il T O APELLI CORROSIOL LIPS TRELN] o= PRI 11 R
d
Ve

. : =z TS A VOZE 2L T .
e KPP IG AITERNS T TEN T SRS v oveEE A5 S

2 — s&d PREE C-4F AVD c-48 .

-

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

-larification Form(s)? Y VYes No Clarification Form Page No.(s): _C~Z4d & c-Z<

DOC NO. TWR-64204 lvou.
SEC l PAGE Cedt

REVISION



THoof CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Side:

Motor No.: 3&ECTCES X Left (A)

[J Rright (B)

Date: &-30-F°

Assessment Engineer(s)Ilnspector(s): Eéwcé

[] Forward Exit Cone (Forward End)
[0 Throat Ring (Aft End)

i Throat Inlet Ring (Forward End)
[ Aft inlet Ring (Aft End)

Part:

(0 Nose Cap (Aft End)
[O cowl (Forward End)*
[J Inner Boot Ring (Forward End)

Interface Separation Types:
A. Metal-to-Adhesive
B. Within Adhesive
C. Adhesive-to-GCP

D. Within GCP
E. GCP-to-CCP
F. Within CCP

*G. Adhesive-to-SCP
*H. Within SCP
*|, SCP-to-CCP

ircumferential i Separation Type Maximum Radial Width
-C_ & g
100°- 160 ° A 015
Z?5a'é5‘2° é cd!%
270% 350° A /0
Corresponding Comment Number(s):
REVISION pocNo. TWR—-E&HLZOF lVOL

SEC ‘ PAGE

o ~KA



 TAoAo€ corroraTion

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: 34207026

Side: [ Left (A) [J Right (B)

N

Date: ©&- 3¢ -7

Assessment Engineer(s)/Inspector(s): A, 4“[//6/(

Part:
O Throat Ring (Aft End)

(J Forward Exit Cone (Forward End)

(J Throat inlet Ring (Forward End)

Aft Inlet Ring (Aft End)

[J Nose Cap (Aft End)
[J Cow! (Forward End)*
(J Inner Boot Ring (Forward End)

Interface Separation Types:
A. Metal-to-Adhesive
B. Within Adhesive
C. Adhesive-to-GCP

D. Within GCP
E. GCP-to-CCP
F. Within CCP

*G. Adhesive-to-SCP
*H. Within SCP
*l. SCP-to-CCP

3
=4
o
5
=
-

Circumferentia ocation

3
[N
1 ;
™
N
N
n

\
2
>

T

Separation Type

z (’\’ ‘/\ S

NI

T

REVISION

Corresponding Comment Number(s):

ximyum Radial Width

pocNo.  TWR-E420<4 IVOL

SEC l PAGE

-8



T ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-4 )
Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet

[]

wotor No.: 360T026 Side: Left (A) Date: 9-30 72

Assessment Engineer(s)/Inspector(s): & @y/c,e

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

(Y LTy SELOW EXHAL LIVNE 2 F

Q) MoA? NAL SCEASE COVELALE

@ CoCEOS 1IN FEEM SEA aqrEL
S&07

@’; Sem T 7O CHAR LINE
SIITESN FTTEN T FEO”

- CHAR L E

'Throat Assembly

Carbon Cloth
Phenolic

Nose Inlet ‘Ass

Throat
Housing

Carbon Cloth

Phenolic
Glass Cloth Phenolic

Glass Cloth Phenolic

Nose Inlet
Housing

NO EXCESS GREASE

‘/No Clarification Form Page No.(s):

arification Form(s)? Yes

socno,  TWR-64204  |voL
REVISION —— SEC IPAGE c_5




TAlo”of corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 3607025 Side: Left (A) Date: (]rﬂ([—q;)——

Assessment Engineer(s)/lnspector(s): M.E. ( \CL(L "T'T pre‘s‘\"o A

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

Comment #

Internal Nozzle Joint Qbservations: Yes

. Gas Penetration in the RTV (Terminated, Through)?

RTV Not Below Char Line?

- RTV To the Primary O-ring?

- RTV Past the Primary O-ring?

Uncured RTV?

Voids Within RTV?

. Grease Inhibiting RTV Backfill?

. Foreign Material? Vv’

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

. Bondline Edge Separations? Use Clarification Form. v

Phenolics Axially Displaced From Housing?

. Heat Affected Metal?

. Unbonded or Blistered Paint?

\PA

. Corrosion? /

Alignment Pin Damage?

. Excessive Grease in Threaded Bolt Holes?

Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

Bent or Broken Bolts?

‘\\K\ AVAYAN \K NNNERK E

AP IPTOZIrACTIpAmMOO Wy

Metal Damage (Joints or Housings)?

Notes / Comments

- . Vo
Special Issues 3.3.1, Ne éfc)ﬂ\ O( d,(\.\»\&c}i— te bO\‘\"‘; o Tl df‘d‘v& \\O‘LS

'l) Te s l\mtr‘;"\ e ;\otw* avee- . Q@(Q\"@\kf_ﬁ_ TSR C-7 for ‘oCo['";ow\i.
A P(“R:Q, wray we e by 3wkt and wals )
2) Kefertmes Posps C-OR and C-6B

> e fecenec P -7 ‘Cor locc:\"'bt\

B
ELCCEHE fgspe FZEDZ NO avEra, LI/ Ge & ppg = OBSEL =D
THL TELL SUKERCE s CORLOSIOA WHS
V=V
-
‘reliminary PFAR(s)? \/ Yes - No Preliminary PFAR Number(s): _ 4 /C -0 >

~tarification Form(s)? N4 Yes No Clarification Form Page No.(s): _{ */nf'\ ?‘C'(D.B

bocNo. TWR-64204 IVOL
SEC ’ PAGE ~_¢

REVISION



T corof CORPORATION

SPACE OPERATIONS

Nozzie Interface Separation Clarification Form

Motor No.: B 607026 side: [ Left (A) [J Right (8)

Date:aol;n ,q;)_

Assessment Engineer(s)/Inspector(s): N\ Q‘ CJ(M‘L

Part: [ Forward Exit Cone (Forward End)

{J Throat Inlet Ring (Forward End)
[J Aft Inlet Ring (Aft End)

[0 Nose Cap (Aft End)
[0 Cowl (Forward End)*
[J Inner Boot Ring (Forward 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 *}, SCP-to-CCP
ircumferenti tion Separation Type Maxim Radial Widt
0-HL A 0.05

T

TR

T

Corresponding Comment Number(s):

REVISION

DOC NO.

TWR- 67204 |voL

SEC

l PAGE _ éﬂ

oN



" TALoAOE CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

zeorCc2€ (J Right (B)

Date: q -29 ,Ci P

Motor No.: Side: ] Left (A)

Assessment Engineer(s)/Inspector(s): N,E C’—la«"r
Forward Exit Cone (Forward End)

% Throat Ring (Aft End)
[0 Throat Iniet Ring (Forward End)
[J Aft Inlet Ring (Aft End)

[ Nose Cap (Aft End)
[J Cowl (Forward End)*
(O Inner Boot Ring (Forward End)

Part:

Interface Separation Types:
A. Moetal-to-Adhesive
B. Within Adhesive
C. Adhesive-to-GCP

D. Within GCP
E. GCP-to-CCP
F. Within CCP

*G. Adhesive-to-SCP
*H. Within SCP
SCP-to0-CCP

ircumferential tion

0= Eg)o
L\ 70-18D
24p-245-
&/=73

Separation Type
A

L
—C

Maximum_ Radial Width
O.0%

.03

c.0S
0.0

REVISION

Corresponding Comment Number(s):

DOC NO.

TWR-££204 |voL

SEC

IPAGE
C -8B



TAcoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT GBSERVATION RECORD (PFOR) C-5
Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet

Motor No.: 3607026 Side: Left (A) Date: Q -2G-9-

Assessment Engineer(s)/Inspector(s): M k2 &‘ or L 1. Frag‘\'o N

Sketch Observations Below (include locations and sizes of sketched features):
2) (i-r\! Below d“\“" \ine Ll} RTV reccled to s pot J
D'3boo. F-T\l dtd—\‘ll‘\' 0~+ 0'- clob . RT\/ dL\'CJQA
g&c&(;l\ ?f‘vvwnfv‘ b\‘ S\'C\,‘\\’\$ own P(}N‘LV\G\:C
MRS
T . o\dvl,

S\ NDM\\V\&\ (qre,&‘»ev
N N
Lovtrast Ve lpeeosie s ™

(/L\a" | we
Throat Assembly

Carbon Cloth _— ' *\’@“

Phenolic

CJ/VL{\:;\L—

Forward Exit
Cone Assembly

Carbon Cloth
Phenolic

Glass Cloth Phenolic
P T N R N T o

ho Throat ‘ 0] { 2, 29 Glass Cloth
E Lol Housing Phenolic
Ycosn VG
cCoLie
“ ' * / Forward Exit
/ .
/ Cone Housing
[
© Fol [N [
y  orstametmedimenson  Sogt g 3 el alef
C -2 ° b;f‘:}\’\jr Cate ™M :%e"\ < fbfe'dn :?laftljfa.’ ct dogl"f(
» Corves oy ;»+ 2ad 300, Qi PO LR,
. 3% ; \
P ﬂ»"ﬁ&r-‘* c..\\‘\, FEC. c\c Sevie LY ,9'{" ﬂs'h‘fﬂ\tf{’ﬂ\-’
Q Mig\:\'\\\ Cc:rre5:e\\ I '&)OQFJ- ("‘ black “\'C:YQ( "\\ fia Tcoad

S N Sur (‘&d‘\ awq CEC ?'-}m'";'
a—ﬂg qrosve hoeveest ot 155
&

2%-33", Nes-‘e\\\ oS o.s‘)c\H/\
Q\\*o \’L\r_— \&\C u\\’. }&a’*’eru\ :s

Gy TN ue’\' \3\’.\“9
[¢)

§aont g flne Argen
v 4]
Clarification Form(s)? Yes V___No Clarification Form Page No.(s):
REVISION ____ pocno.  TWR-64204 lvox_

SEC l PAGE (~_n



T AEoAOE cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 3607026 Side: Left (A) Date: - X7 -4~

——

Assessment Engineer(s)/Inspector(s): }VK ‘E_ C (a‘-k_ \ . F{‘eﬁ"’({)y\

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

nternal N le Joi rvations: Yes Comment #

. Gas Penetration in the RTV (Terminated, Through)?

RTV Not Below Char Line?

RTV To the Primary O-ring?

RTV Past the Primary O-ring?

SN

Uncured RTV?

Voids Within RTV? /
. Foreign Material? /

Y s

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?

Damaged Phenolics?

Bondline Edge Separations? Use Clarification Form.

. Phenolics Axially Displaced From Housing?

Heat Affected Metal?

Srac~"rommoowpy

- NS

. Unbonded or Blistered Paint?

IS
NS

Corrosion?

. Alignment Pin Damage?

Excessive Grease in Threaded Bolt Holes?

. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?

Bent or Broken Bolts?

NN

3O 3TVO=Z

Metal Damage (Joints or Housings)?

Notes / Comments
J - T I e ENENRLCCLHIE)D Vo108 LOee TE £HD5&E08LY

L ) - ) " _.,--L;C\ ALY ol VTP
C e SOR TGN s TER i BT BolT HCIE(ZBEE) BEALS SHILS
Pt L preMIE Y P FAR 47¢C-0%.

oKl T T 4

e iisim sy DocapiEprED On FrGcE -7

e ATAL

H - - 0 - -
+ T AHREL oL pAn T THA HAS spi0ll BUBBLES FEON 50°-80°on T2 OF
TP EUALT L QA LN AES FACE OF A7OLNTING FLAAKGE WO HERAT

A = . p[L:L//‘//‘/lr'//('[)7 /DF/;£ 476—06;

- / o . 4T7C-OF, 47C-0¢
Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): T,
Clarification Form(s)? . Yes ¥ No Clarification Form Page No.(s):

pocno.  TWR-64204  |vou
REVISION ___

SEC ] PAGE Cc-8



TAcorof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet

~lotor No.: 360T026 Side: Left (A) Date: & -2F7 - 72

Assessment Engineer(s)/lnspector(s):epd/cé A JECCERS Revised L E4/ 10-2-92

Sketch Observations Below (include locations and sizes of sketched features):
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00

Aft End Ring

Fixed Housing

Inner Boot
Ring (GCP)

Flexible Bearing O 7VFIEAL BTV C()‘/éfe/?/j;//\m-’-
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‘arification Form(s)? Yes -V No Clarification Form Page No.(s):

pocNo.  TWR-64204 |VOL ,
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SEC ] PAGE ~_g




T oo COPPORATION

SPACE OPERATIONS

Cowl Insulation Segment Condition

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7

Side:

Motor No.: 360T026 Left (A)

pate: 9/29 /92

Assessment Engineer(s)/inspector(s): 2 <0 ,//c

Z L Teceers

KL 5D g 6-9
L bk 1l >

2

wi In tiogn nt rvations: Yes No Comment #
A. Spring Pin Holes Completely Through the Cowl Segment? /
B. Abnormal Heat Effects or Erosion? 7/
C. Soot Between the Cowl Segment and Cowl Housing? / 2.
D. Bondline Failure Mode? Data Collection Only. N/A N/A /

Notes / Comments

a 22 oI N
Go Y LoSEER 75 Ao
7 % & o eSIVE Fa/e/TE

SESMENT
ESIVE fom /i vesE

@] ADHESIVE Sr T RETAINS FRHE S/ILICA FLIAS /

FlLcw €D NIZ THE
Gt PIIVE  ARGHAD AL = SFRIE LS,

e G PIAMETER  ARAD e 238
fFA(’ 47~ L A5 WK JrrEl N TIAIS FAT

g EERI TN,

\/Yes No

—————

sreliminary PFAR(s)?

T LAL EeST
N ol 7 CLIMIVAR 7

Preliminary PFAR Number(s):

o THE catel PHERIELICS
cotol Ml S/ & / Cetee , Newt TTA CERMENTTS

AL &R pMETSH L

ot mccE RRENCE

47c-C7

L/ __No

Yes

e

_larification Form(s)?

DOC NO.

Clarification Form Page No.(s):

TWR-64204
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72 loAo€ corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7
Cowl Insulation Segment Condition

Motor No.: 3607026 I Side: Left (A) Date: @ /29 /4~
. , . ! - Ko T, A A
Assessment Engmeer(s)/Inspector(s). EC;?J/G,é [ .7.':2;’& srs ( PRy )
wl Insulation ment rvations: Yes No Comment #

A. Spring Pin Holes Compiletely Through the Cowi Segment? /

B. Abnormal Heat Effects or Erosion? Ve

C. Soot Between the Cowl Segment and Cowl Housing? v/ &

D. Bondline Failure Mode? Data Collection Only, N/A N/A /

Notes / Comments
T 2 i ratiny SECAIEAST
= el S e L et 2

TC e SRER

G ol Ll ApkEs/E

= ' el ’ ’ . PR 04 E t L S

ot v L EE N A w e T o - e

- i s 4",( 7 P /.’ v < i

‘ H I - ! ti N TS A a

et - R
‘reliminary PFAR(s)? v Yes No - Preliminary PFAR Number(s): _“* /-y
larification Form(s)? Yes 2 No Clarification Form Page No.(s):
DOC NO. TWR-64204 ]VOL

REVISION
SEC ! PAGE ~_1q



TALoo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

Motor No.: 3607026 Side: Left (A)

Date:

G -29-92

Assessment Engineer(s)/lnspector(s): = @c//c/é L2 7;',_1_4 Er S

Flexibl

A.
B.

0

-~ I pEmMMmO

BinBrinPrttrnBtb tions:
Bearing Protector Burn-Through?

Yes

Comment #

Cracks Through the Bearing Protector?
Bearing Protector Heat Effects or Erosion Other
Than at Cowl Vent Hole Locations?

Soot Between the Bearing Protector and Flexible Bearing?

Heat Effects to the Flexible Bearing?

Bent or Broken Bearing Protector Bolts?

. Flexible Boot Burn-Through?
. Abnormal Heat Effects or Erosion to Flexifla Boot ID?

Foreign Material in Boot Cavity?

SINRINRRE KSE

Notes /| Comments

Special Issues 3.3.5 /\/c ISENT ”'5 5"@’7&;5,_/‘355;75

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

_larification Form(s)?

DOC NO.

V" Yes No Clarification Form Page No.(s): _ <& -/ A

TWR-64204 ‘VOL

REVISION
SEC

l PAGE ~_11



TR ool cORPORATION TWR-50051

Revision A
SPACE OPERATIONS

Fiexible Boot Cavity Clarification Form
Motor No.: Side: Left (A) [J Right (B) | Date: 2.2 .77

Assessment Enginser(s)/Inspector(s): ,é’@/:é - = ,1‘245»(5

Description: F/ £X  Bos7 CAVITF OFESERVATIONS

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

Bearing Protector

Flex Bearing =

Cowl Insulation Segments .

. X
Z2 ——
=_ & d'. \57

/ L -
f —J I\ Flex Boot

Cowl Housing J / )
Cow/l OBR —/

O v BesSLES OGN INSULATION

__,/é-;/’ ‘f/J/E).
/
_ P S AL A
2T L ELY e TN G 26T A
=
S PR A -
2o o7 EC SO

D) G TN SETWEEN SEE / Ll DT gy TR
‘D a/&:;a/c IS, SEGUENTS Lk £l - o=

Corresponding Comment Number(s): N A

TWR- (4.4

o
TREE

S



T o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Fiexible Bearing Protector Thickness Measurements

Motor No.: 360T026 Side: Left (A) Date: ,4.,y-92

Assessment Engineer(s)llnspector(s): S, T éu // 7R Ga llenos,

Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below:

Thickness Thickness Thickness
Degree Measurement Degree Measurement Degree Measurement
Location “A”* (inches) Location “A”* (inches) Location “A”* (inches)
0 L 673" 120 (55" 240 (S0
10 (95" 130 &sY” 250 i
20 L& 140 o9 - 260 53
30 20" 150 LSS 270 S0’
40 70 160 esY" 280 203"
50 485" 170 (6S” 290 AT
60 70" 180 Lys" 300 L&
70 Lo 7" 190 662" 310 AN
80 &S 200 Fo 320 62"
90 24" 210 7S 330 ¢ 20"
100 692" 220 75" 340 670"
110 655 — 230 A 350 .68

« ua” is the minimum thickness of the bearing protector
in-line with the cowl vent holes. It corresponds to the
deepest gas impingement location.

Notes /| Comments

SL-d123%0
rreliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
<
_larification Form(s)? Yes v No Clarification Form Page No.(s):
pocNo. TWR-64204 IVOL
REVISION

SEC l PAGE (~_{2



TAloAof corRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10
Throat Diameter Measurements (Data Collection Only)

wlotor No.: 3607026 Side: Left (A) Date: //-/-F )
Assessment Engineer(s)/Inspector(s):
Record the Nozzle Throat Diameter Measurements Below:
Diameter
Degree Measurement
Location (inches)
0 35 Y
45 SS, 945
90 53
135 55, 935
Notes / Comments
~ arification Form(s)? Yes 4 No Clarification Form Page No.(s):

pocno.  TWR-64204  |va

REVISION
SEC

'PAGE C-13






77 ool corroraTion
SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11
Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition
wotor No.:  360T026 Side: Left (A) Date: /Z2-2%-972
Assessment Engineer(s)/lnspector(s): wHKeES
Flexible Boot/Quter Boot Rin ration rvations: Yes No Comment #
A. Heat Effects®n Boot/OBR Separation?
Record the Outer Boot Ring Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion , Char Erosion Cha_/\r‘é Erosion Char Erosion C;ir
3 7/ 1
8.0 il Y/ p- WA /A
8.0
10.0
11.3
Negative Margin of Safety? Yes \/ No Station: Degree:
Record the Number of Plies Remaining on the Flexible Boot:
Degree Plies
Location Remaining
0 3.5
90 2.0
180 3.6
270 Z.7
Negative Margin of Safety? Yes “ Ne Degree:
Notes / Comments )
FT TN FOLRFLL g R pe vm L, ER FPeeT R LR s D e
ST AT OMETVA LS 1 MIDET pf THE BAET HALFE ks joe™ Ly
(Tl WSO 2 e = 1 2 i m el b
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
arification Form(s)? Yes "/No Clarification Form Page No. (s):
REVISION

DOC NO.

TWR-64204
SEC

, VoL
,PAGE

C-14




FTH oA CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)
w~lotor No.: 360T026 Side: Left (A) Date: // /" ‘/’)
Assessment Enginear(s)llnspeg_tor(s):

Record the Nozzle Throat Diameter Measurements Below: /,,»
Diameter
Degree Measurement
Location A(inches)
0 T el
45 S /D
90 g
135 S Yo
Notes / Comments
Yes 4 No Clarification Form Page No.(s):

arification Form(s)?

DOC NO.

TWR-64204 _ |vou

REVISION

SEC

l PAGE ~_13



T2 corof corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
AN Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607026 Side: Left (A) Date: /0 —/2~9 2

Assessmaent Engineer(s)/Inspector(s): L. WwiLkes /7‘ FRES 7o/

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

4 =70 | 70-931/93 <2/ 215-275)2. 7504 Bt

Metal-to-Adhesive | 2> 7 7 3 4 ?ﬂ * <
Within Adhesive
Adhesive-to-GCP

Within GCP | £ O 93 97 JA 42, s
GCP-t0-CCP
Within CCP

A SEZT CLARIFICATION FORM FHCAE C-138 AND PFAC Mo 27C~/9.
Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenoilics):
Degree Location

q-70 O0-/43 |/43-2)5|2/52275 2730~
Metal-to-Adhesive { |5 / 3

Within Adhesive /

Adhesive-to-GCP | /00 9 9 B 99 76

Phenolic Removal Method: _VER T DI FFicucT™ WEDLE € PEEL.

Metal Housing Bondline Surface Observations: Yes Ny Comment #

A. Soot?

B. Voids in Adhesive? o /
C. Corrosion? vV

D. Foreign Material? v

E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)? — <

SEE CLARFICHTION FelM PAGCE <-/5 4
Notes / Comments @ B Adrasive M cavdact it Fopo o€ S(mghw cud GGP.
Special Issues 3.3.6— NO ol TCn MATER /8¢ wWAS ForenD. B VERSY (AL AaThi-
TO-ALHESIvE 55/’/9,@9;;/;’ ;i”’;‘”é‘;”’””" WHS 0BSERLED OVER THIS ARER, s
F’ V¢ —/ »
i‘/ﬁﬁé—_%@,ﬂ—ﬁwﬁ ColPoS/of pBSEXVED N 2. LARGCE METRL - TD-APHES /v L $ePARATI ONS,

3 M P& € c=)5B. ,
A/fpé-i/;efalié'l ;éf’;?; 2/ F/:;E‘ :/}Z’?ps, O, 20 Nk DIAMETEZE MNIMUM, wERE 0 BSEXVED.

Preliminary PFAR(s)? L~ Yes No Preliminary PFAR Number(s): 47C-/9
~larification Form(s)? \/Yes No Clarification Form Page No. (s): c-/5H C-/5E c/5¢

pocNo. TWR-64204 IVOL
SEC ' PAGE ~ s

REVISION __






T7coo€ corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Left (A) Date: /& —-/2-92

Assessment Engineer(s)/Inspector(s): L. Wil ke s /7" FR S 70/
Phenolic Subassembly: Aft Exit Cone Assembly

-

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

4 =70 170 H3)/93 15| 21522752 7504 oA
Metal-to-Adhesive | 2,5 *| 7 3 4 | 40F
Within Adhesive
Adhesive-to-GCP

Within GCP | FO\ | 93 27 |9

a

.
GCP-to-CCP /
Within CCP )

Y

™~
O™~
QO
Yy
{
J

N SEL CLAF T pTI A FORVMINIHGCE C-15E Ao PEAE o R7C~ 2.

Record Secondary Bondiine Failure Mode Perceytage (After Regfoval of Remaining Phenolics):

4-70 |70- /43
Metal-to-Adhesive /

Within Adhesive
Adhesive-to-GCP | /0 29

\{es No/ Comment #

. Soot?

B. Voids in Adhesive? % /
C. Corrosion? =)
D. Foreign Material? \ v
E. Voids in Polysulfide (Aft Exit Cq’e Polysulfide Groove)? ) - <
o~ i M &
Notes ! Comments (/W 55[_6:54”/ (( ‘* /OT :('9": P‘;’g £ < (/;fa -2
e TMae A »,\ ,u" Ny 4 ,u, -‘:s “ - : _
Special Issues 3.3.6— /2 1y fi - mpTer il As BT /X LASEE e
Cofooinm gl é_ CCHfp<iya LL/»JS OFSETRLS D OVER THIS FAEOCH, s
ET i Fopsn FAG ~-/5 5. ‘ L o : .
—;i / - FO s tur Co R FOS an a/zcg LD N 2 Z/‘Uf(r ST T AL LT SETARATIOAS
= 55—5‘ Crpiw it e Ea e Pﬁ/rc /5 . ., PR
HO LENCE PLLYSu Fros VE 25, O.20 Ner pIAte sk MWMON, witke ¢
Preliminary PFAR(s)? K Yes No Preliminary PFAR Number(s): 47C~/9
—iarification Form(s)? v Yes No Clarification Form Page No. (s): c-/H /5 -5(7’5?
DOC NO. TWR-~64204 ,VOL
REVISION

SEC I PAGE ~ ;s



T oot CORPORATION

SPACE OPERATIONS

j _ Nozzle

Subassembly Bondline Adhesive Void Clarification Form

“Motor No.: 360T026

Assassment Enginear(s)llnspector(s):

Side: E/Laft (a) O Right (B) | Date: j0-12-92

; wuNes S 7. FRESTRN

Nozzle Subassembly: AFT ex 17T cLeNE ASSEMBLY

Record Bondline Adhesive Void Measu
Degree Void Size
Location Axial Cire.
2/ 7 0o A
e 4,70 6,40
i 2|0 D.RO

>

J1° /25

o 55

TH

rements and Locations Below: v

Location on Bonding Surface
Distance From Fwd Distancs From Aft

. 4O
4,25

90
/0,70

~—

AR

T

Notes /| Comments

yERY FET SsMRALL

I ER & OBSERVED

ADHESIVE VO/IDS O, 39 DIBMETER MPY I 2l

'
\,

REVISION

Carresponding Comment Number(s):

ooc no.  TWR- 64204 ‘VOL
SEC ‘ PAGE —— /5 A4




TAcoof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 side: [ Left () [J Right (B) | Date: /0—/2-92Z-

Assessment Engineer(s)/inspector(s): /[ . W VES / 7. FRESTODN

Description: A F7T Ex'/7T (o E RASSEPMEL Y

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

o
292 47 °
- o
277 . 7 T

S ,_...___,._‘.-‘...T.,,_ U, S -

CMETEL-TO- ADUESI 7ET

\ SETAEATIONS {

Y e L0 T 7-0_/\,) :{“/ 1o Ao

\ coppos e f - )
r - \ /

wo T € F {

SEPAL RTINS

(e 1S =0T

CcPo ™

eI TO-f e,
GEL oA
L /‘5‘ TR s o s iR

CECPROZ/04/

“r

R

ST e e

. ) 43° t

7 ' Corresponding Comment Number(s):

poc No.  TWR- 64204 ]VOL

SEC IPAGE C _ ( 'SB

REVISION



T oof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 l Side: ™ Left () O3 aﬂghf(s) Dates 23—/~ 2>

Assessment Engineer(s)/Inspector(s): ya W/LKE—S I/

Description: NozZLl E AFT EXOT CcONE /_lfl/ék FRACNMENT S

Sketch Observations Below (include locations and sizes of sk (’ched features):

T TE L ARCE AEC cCF LI EP ? By S wERE
GECOVERED FROM NS/ pE Mo TR K FC HANCAK P
Fppcsoe TS RAMNGED N S/ZE A FIvE v ES TP

e NJIR LY IS pesES AN
ARV IS < S 4 Fow o AC . N,
Wi C PRI T THERE Fak
cFows Lo MoT EE DONMNE . FRAAC N 7™ wrs secTIo D
oo PLACE S APFPEXY QLT DEGCKEES APART AMNZ
NO PUYLIFTING WA S SESERLED oN AN oF

Dy gl ORI TRTICN FERTIAES

N SION AND CHAKR CALCHL o T

- : -
:")‘//,‘il;. S .

THE s e’ S o THEE AN&NﬁLlOU9 cenN DI whA S

/2‘,/’/ —p!

Corresponding Comment Number(s):

poc NOo.  TWR- 64204 IVOL

REVISION
- SEC ‘ ‘ PAGE - /5




TALOAOE CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026 Side: [ Left (A) [ Right (B) | pate: B—-/2-9>

Assessment Engineer(s)/inspector(s): /., W /LNKE S

Description: AMOZ ZL(E AFT EXIT™ <coNE™ LINER FRACIMENTS

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

THREE L ARCAE AEC CCF RINER FRACAIETTS werE
RECOVEREDR FRoM INS/IPE MoraR A7 KSC HANCAHR A F.

FRRACMEANTS RANGED 1N s/2E FRoNM FIVE INCHES D
ATPo X MBTEL Y 15 WepeEs AND wERE APFROXIVATELY |60
DEGREES C/RCUMFERENTIAC . NO AXTAL ORINTAIZON fFEATURES
wERE FPRESENT |, THERE Fopc EXDSION AND CIHFAR cALCtr i 4770 /'S
cout D NoT~ BE DONE .,  FhAct FRAACMENT wAS sccrloNED

/N TWO  PLACE S HPPEKIMATE £y LT DEGCAEES APART AND
EVALUATED . NO PLYLIFTING wAhAS o0BSERVEDP oN #NF oF

THE secT7o0/VS ., NO 0T HER ANOMALIOU S CoNDITION WwWAS
OBSERPVED .,

Corresponding Comment Number(s):

REVISION poc NO.  TWR- 64204 I voL
SEC l PAGE C‘_ -rs







T2o/o€f CoRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607026 Side: Left (A) Date: 1D-(a -Q 2.

Assessment Engineer(s)/Inspector(s): E@ulc/l.', E.T:L(.EES, J-WALKEEI, E LAI\IGE

Phenolic Subassembly: Forward Exit Cone Assembly ‘

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
O-¥5 45-90 |90 -/35 |195-/80 180225225270 | 270 -3/5| 3/5- O
Metal-to-Adhesive | 7% 75% 569% 20% 20% 0570 L5% éO?O/
Within Adhesive | 5% | 5% | 10% | 18% | | 5% 5% | 10%| 5%
Adhesive-to-GCP | 359 | 2p7, 227 | os% | 5% | 30% 25% | 357

Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

r/ /ﬁ Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housing Bondline Surface Observations: Yes N'o/ Comment #

A. Soot?

B. Voids in Adhesive? v SEE e L/l
C. Corrosion? i l

D. Foreign Material? v’

Notes / Comments /~ A/EDIUAN 75 AHEAVY CoLeos/OoN ON HE7r 0.0 /N CHES

L5HT To fEEDIVM Coroosion S0 AFT OF SHERE /FNS Ax &
Bamd fs goplox 7.0 VEHES W/IDE

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
~larification Form(s)? ¥ _ Yes No Clarification Form Page No.(s): C’/éﬁ
DOC NO, TWR-64204 ,VOL
REVISION

SEC ' PAGE ~_y¢



TA oo CORPORATION

SPACE OPERATIONS

'ﬁ . Nozzle Subassembly Bondline Adhesive Void Clarification Form

~Motor No.: 360T026 side: B Left (o) [ Right (B) | Date:

Assassmerit Engineer(s)llnspector(s): yﬂ/é & *Wﬂ(«/(éf—— 7’52(4525- - //‘7/‘/6;
Nozzle Subassembly: S O Lx/7 ConE ’

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Cire. Distance From Fwd Distance From Aft
S2° /. L LD 2./
z25"° /.5 .70 6.7
230° /1.9 i 4.0
235° .2 /.0 2.08
238" 58 .30
245 ° L0 L2

F
F
TH

IV TRRT

s

Notes / Comments

Corresponding Comment Number(s):

poc no. TWR- 64204 lVOL

SEC PAGE

CI6A ™

REVISION




T2 coof corroraTiON

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607026 Side: Left (A) Date: ;H-5-G2

Assessment Engineer(s)/Inspector(s): E@U/c,é 7&557‘04/

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location 270-3/5
“¥5 | 4590 190-/35 |135- 180 | 180-228) 225" 27| 28530 3/5-0

Metal-to-Adhesive 007‘,/ /00% /Oﬂ% /oa'% 97% /00% /00% /0%
Within Adhesive
Adhesive-to-GCP 370/

Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

g Degree Location
/A T
Metal-to-Adhesive \\
Within Adhesive o
Adhesive-to-GCP T~

Phenolic Removal Method:

Metal Housing Bondline Surface Observations: Yes Nlo/ Comment #

A. Soot?
B. Voids in Adhesive? v EE (24
C. Corrosion? v/ /
D. Foreign Material? f
Notes / Comments IND

I
i 3. THE E/8ur/oN Tk AoHESWE Zoycen
Special Issues 3.3.4 457 Sumrs Jpreeoved The sy THE bor s GBI S

L ATESI UM Tp feavy Leeoson FULe oL@ trecGNcE

Preliminary PFAR(s)? Yes YV __No Preliminary PFAR Number(s):
~larification Form(s)? Yes /. No Clarification Form Page No.(s): _ /_ =/ 74
DOC NO. TWR-~64204 IVOL
REVISION ____

SEC , PAGE ~_ 1~




T oreo€ CORPORATION

SPACE OPERATIONS

’\  Nozzle Subassembly Bondline Adhesive Void Clarification Form

ra
It

Y"Motor No.: 360T026 side: X Left (A) L[] Right (B) | Date: 0-S-72

Assessment Engineer(s)llnspector(s): = C?c///,,z f/?fsfow

Nozzle Subassembly: %2047 flssEmBEY

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
50° LO 28 (2.
o _
310 86 25

3//° b0 .22

T

LARRARRE:

AN

Notes /| Comments

Corresponding Comment Number(s):

poc no. TWR- 64204 ‘VOL

SEC lPAGE (’. /7 44

REVISION




772 ool corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607026 Side: Left (A) Date: /OO~ ~-322
Assessment Engineer(s)/Inspector(s): w /L KE S / ML R

Phenolic Subassembly:  Aft Inlet/Forward Nose Rings

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

F5-120 113522725 _3/5 |/ 360
Metal-to-Adhesive | /oo | 99 |00 | 97
Within Adhesive /
Adhesive-to-GCP 3
Within GCP
GCP-to-CCP
Within CCP

Record Secondary Bondiine Failure Mode Percentage (After Removal of Remaining Phenolics):

. ~ Degree Location
M/

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

P ! / 1‘.7 .
Phenolic Removal Method: N Lo b €D E 15 il é?

Metal Housing Bondline Surface Observations: Yes No Comment #
-

A. Soot?
B. Voids in Adhesive? v /
C. Corrosion? v =2

D. Foreign Material? L

Notes / Comments (L) SE& CLAX ISR TION  Fof i FREE €~184

(/2_3) LAL STy = ML CORLpS I O ER AN AL L ENL T £ e Pl E R ‘\’(’(;—‘_ é-*f-:—f\
Tmn PlicEe pr AFT v N1D FOO Mo TS pE T g, OO p//o_/—e_, 7

LTFTRACE BT 0925 pND 1552 205° sHow D NO CoRRLS/OAS

l/

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

~larification Form(s)? l/Yes No Clarification Form Page No. (s): C-154

DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
| PASE 13




FN

’
4

“Motor No.:

TH ool CORPORATION

SPACE OPERATIONS

. Nozzle Subassembly Bondline Adhesive Void Clarification Form

Side: B1 Left (A) [J Right (B) \ Date:

3607026

jo-5—7 &

wiLKes / MILLER

Asses;ment Engineer(s)llnspector(s):

Nozzle Subassembly: A F 7 /AL E7 & R WhE D

NOST KRINE&S

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Cire. Distance From Fwd Distance From Aft
175 e Be O 50 ), &
2249 O 4¢O O, 30 , &2
Notes / Comments VERT FET SMAL voI DS, O B0 INSH DAY ETER M Ry 1ol g W ELE

pirEr e i

Corresponding Comment Number(s):

DOC NO.

~

TWR- 64204+ lVOL

REVISION
SEC

\PAGE C—IBA




77 iorof corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Left (A) Date: /O— 5 -9 2

Assessment Engineer(s)llhspector(s): w /L /'C-C-_5/ ML L EXR

Phenolic Subassembly: Nose Cap

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O-360

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP
Within GCP 5

GCP-to-CCP | 75
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location
F5-/35 (1352225 lo25-3/5 |25 34
Metal-to-Adhesive | 2~ z5 25 2 0O

Within Adhesive
Adhesive-to-GCP | 72 75 75 Lo

Phenolic Removal Method:

Metal Housing Bondline Surface Observations: Yes No Comment #
v

A. Soot?
B. Voids in Adhesive? e /
C. Corrosion? e 2

D. Foreign Material? v

Notes / Comments (/) S€€ CLAR IFICH T7oN Fob M PALE c-/194.

(CNLIE T TO MEDI N oA Epgi fe 025 =150 NCHES 4D FFET Z.a0=3.00
T TE AR L Bl L el Ko FEF A

e

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

aarification Form(s)? - Yes No Clarification Form Page No. (s): c-134

DOC NO. TWR~64204 IVOL

REVISION SEC PAGE
| PA%E c_19




THLoro€ CORPORATION

SPACE OPERATIONS

TN _ Nozzle Subassembly Bondline Adhesive Void Clarification Form
] .

§

“Motor No.: 3607026 Side: B/Left (A) O right (B) Date: /OO — 5 — 92 Zz

Assassment Engineer(s)llnspectcr(s): w/ /A Y ES / /W//_L ER

Nozzle Subassembly: /VD s& cAP

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
328 0, 52 0.3 10.18

T
T
A

Notes | Comments V€ % ¢ Few SMAL Y 0I1Ds, £.32 INCH DIf 1 ETER M RXIME 1,
o EKE pESFF ED

(v ! - Corresponding Comment Number(s): /

oocno.  TWR- 64204 lVOL
SEC lPAG& C-194

REVISION




F72clo”of corrorarion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Left (A) Date: |O-( -7

Assessment Engineer(s)llnspector(s): ?ﬁ(//‘/ f/}gS]‘OA/

Phenolic Subassembly: Cowl Assembly

Record Primary Bondline/Phenoclic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
045 |#5290 |90-/35 |135- /80 |180-228|225275 | 270 -J/5)|315 -0

Metal-to-Adhesive | p09 | 100% |100% | 100% 100% | 100% | 100% 100%
Within Adhesive
Adhesive-to-SCP

Within SCP

SCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

‘ Degree Location
e -

Metal-to-Adhesive T

Within Adhesive T~

Adhesive-to-SCP

Phenolic Removal Method:

Metal Housing Bondline Surface Observations: Yes No Comment #

A. Soot?

B. Voids in Adhesive? V SEE Ps c-204
C. Corrosion? v

D. Foreign Material? /_

Notes / Comments I lrGHT To NMEOIUN CorRrBE/ON IO

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

~larification Form(s)? VYV Yes No Clarification Form Page No.(s): _ ¢ - 204

DOC NO. TWR-64204 ,VOL

REVISION SEC PAGE
[PASE c_20




/

“Motor Ne.:

TH oo CORPORATION

SPACE OPERATIONS

~ Nozzle Subassembly Bondliine Adhesive Void Clarification Form

3607026 side: X Left (A) " O Right (8)

Date: /2 -& -2

Assassment Engineer(s)llnspector(s): E&UK.L 7‘/:-(5574/\/

Nozzle Subassembly: o wc A SSEMBL ¥

Record Bondline Adhasive Void Measuremants and Locations Below:

Degree Void Size
Location Axial Cire. Distance From Fwd

Q° /2 Ol L3

/° 75 .20 /.2

Fo° /] 03 /.2

507 [75 /2 7
B8o° /8 20 .8
/07 /.8 S 3
2407 .95 1) /-7
25 2/ ,08 27

a

an

Location on Bonding Surface

Distance From Aft

T

Notes / Comments

— #¢ —

— Fwp ENO— \ — 2.0

|

¥

t,\/@ﬂ
S T

g 09\ PN

/A/fg,e/m///M oF BTV

N

0

~

200°

Corresponding Comment Number(s):

DOC NO.
REVISION

TWR- 64204 _|vor

SEC

‘PAGEK‘ Z O 4



T4 ool corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
- Nozzle Subassembly Phenolic Bondline Condition

N

Motor No.: 360T026 Side: Left (A) Date: /O0-2-92

Assessment Engineer(s)/inspector(s): W//L KES /F,{EsTO/(/

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O—45 |45-90 |90-135 (135180 | /80-225 |225:270 |270- 315|315~ 30| AVE

Metal-to-Adhesive | 75~ | 4 9 25 ¢+o L35 95 o &S | £4

Within Adhesive

Adhesive-to-GCP | 2.5 | 50 74 £0 35 5 20 /5 |35
Within GCP / / /

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Pefcentage (After Removal of Remaining Phenolics):

Degree Location
N/ ’

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method: AL GE HAMMER = M vloN WEDEES

Metal Housing Bondline Surface Observations: Yes No Comment #
A. Soot? v
B. Voids in Adhesive? v /
C. Corrosion? v
D. Foreign Material? (e

Notes / Comments(JS £&— c CARIFICATION FofM FicE C-2)4
(2/ /2651/1 gé&&z é‘w fﬂ d’.‘— o: 476‘3, oV C\‘ﬂ' Qv\d -w"\'e mw.H—@\\\’ "( ‘af?’."‘;\'ﬂ"t‘v

o &\wa

e -0
l<‘ C‘-Jr /70- ,60 I\ SQ\/Q—"C‘V -3,7«\,1[1,7PL, r')Q 0~ 'chL Q\A\_ . Lc»r(‘ss.t.‘\ f\_\_t\g_\‘\\

o xR (o) 1) Haaf D51 o

(3) f?e neww%dgu 0-4-93 , &fcrawacic'l'DM o oveed romained e housin
REtey remeval of cewsatning adlasive, 3 where unhend cevre s e

@ummaé PFA:(S)O:? Vel Yes% No Preliminary PFAR Number(s): ___# /€~ 7 47C-16

larification Form(s)? l/Yes No Clarification Form Page No.(s): C-Z214 &

DOC NO, TWR-64204 Ivon.
SEC ’ PAGE ~_51

REVISION






7700l corroRraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Left (A) Date: /O-2— 9 2

Assessment Engineer(s)/Inspector(s): )/ /L KES / FRESsTON

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mc}de Percentage (After Hydrolase and Wedge Removal):

Degree Location
O—%5 |R=92 |90-135 |135-/80 |/80-225 |225-270 |290- 3/ 5 315~ ngp| AVE

Metal-to-Adhesive | 5~ 4\2 25 Lo L35 95 Bos &5 | £
Within Adhesive \

Adhesive-to-GCP | 2.5~ | 50 | 74 £o 35 5 20 /5 |35
Within GCP / \/ : Ao /
GCP-to-CCP

Within CCP

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP \

Phenolic Removal Method: ;/déé_ HAMM’@ ; A/ &A/\/ WEDs ES

\
Metal Housing Bondline Surface Obpérvations: Yes No Comment #
A. Soot? "
B. Voids in Adhesive? /
C. Corrosion? \ [
D. Foreign Material? \ L

\—
Notes / Comments”95¢ CLRRIFICHTION oM FaLF C"Z/\A)

B - | L L i

/M/} ;/‘\\fn/ Y Y IS j:’i) el C‘+ <7< ") PR \,’A * e Y \nls—#’( o h\‘ \\ . ‘a VOl D T
o - =71 ;/r~£ < WD clr\::jw:dﬂ\ﬂ‘;’zlp"w‘“‘“ ( s
- “‘*" ! s,‘r,‘ - Ic-——-&/\h‘ A :*,“\,\ 7 vf AN o ' /V'- oo { TN e [ ‘-A “'i A -7 \—S\

Ve a3
-

) . L T K
R ORI RN NN S R S DS N

(2Y TE& remveved s i0-9-92 Kefe pence € -21D.,

y ¢ ’ Tl > Sfa s / band accvred ramaincd em fevziiog
4—3 k\(—-*{” s H.ne"o\\cgu\\ Wl b adf ‘a:»/c'|§*?lul¢ularg b an _
Prelimina;y PFAR(s)? f Yes No Preliminary PFAR Number(s): £7C- 7; #7C-/6
arification Form(s)? l/Yes No Clarification Form Page No. (s): (’Z/A. 5, C,.D;(_:
DOC NO. TWR-64204 ,VOL

REVISION

SEC l PAGE ~ 11




TA oA CORPORATION

SPACE OPERATIONS

TN Nozzle Subassembly Bondline Adhesive Void Clarification Form

o

Motor No.: 360T026 Side: E/Left (A) ] Right (B) . Date: /0 - Z- 9z

Assassment Engineer(s)llnspector(s): W KES / F( EsS 7TON

Nozzle Subassembly: F /X ED AHous A y/2 5957175L)’

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size - Location on Bonding Surface
Location Axial Cire. Distance From Fwd Distance From Aft
o
z o 55 0.25 3.

T
i
LA

Notes / Comments 7 FFP/CAE sMALL vo/DS &.30//0///‘7/4}9 wERE pBSEFVED
OVER Full AXIAL wibTH AND cIfcerm FERENTE

Corresponding Comment Number(s):

pocno.  TWR- 64204 IVOL
SEC IPAGE C—Z/é’

REVISION



TALoAOE CORPORATION

SPACE OPERATIONS

- '\ ' General Hardware Clarification Form
Motor No.: 360T026 Side: [ Left (ay [ Right (8) | pate: j©0~-2-9 &

Assessment Engineer(s)/Inspactor(s): W/ L NES
Description: 7 ¥ £ Mo er S/ BONDLINE RBDMHESIVE STAHN MAP

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

oAtk GRAY STAINED METHC

F ¥ (A0 He>ivE-r0-METHL AILAE)
6.9

g : Corresponding Comment Number(s):

REVISION oocNo.  TWR- 64204 lvot.
- SEC IPAGE -2 B







T 2ol CORPORATION

SPACE OPERATIONS

‘P\
! General Hardware Clarification Form
Motor No.: 360T026 Side: [ Left (A) [ Right (B) | Date: /©0-2-9 2

Assessment Engineer(s)/Inspector(s): W/ // NF S

Description: 77 )50 H2r/ Tt BoNDLINET ADHES /T sTRN MAR

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

— pAEK CRAY STAINED M ETAL
(ADHE=1pe-10-PMIETRL FAULRE)

Corresponding Comment Number(s):

poc NO.  TWR- &4204 |VOL

REVISION
SEC ]PAGE 21 R




T Eoreof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 360T026

Side: [T Lett (&) [ Right (B) \ Date: /O- 5 -9 &~

Assessment Engineer(s)/Iinspector(s): L =2 L ILKE S

Description: Boc” A soeMBLI-T0~ EED Holl S NG PHENCLIC Boh DL IME

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

FLEXIBLE BOOT

\ BOOT ASSEMBLY-TO-FIXED HOUSING PHENOL IC
BONDL INE FAILURE MODE

FIXED HOUSING

STEEL
ADHESIVE
INNER BOOT RING
.‘.'." GCP
\ FIXED HOUSING
d INSULATOR
d GCP

XY
’Q\\\\ ‘ \‘ BONDLINE |
S

RSRM-26A NOZZLE

BONDLINE | FAILURE MODE PERCENT OF
IBR-TO-FIXED HSG PHENOLICS |CIRCUMFERENCE

FIXED HSG-TO-ADHESIVE 10

WITHIN ADHESIVE -]

IBR-TO- ADHESIVE 85
BONDLINE 2 FAILURE MODE PERCENT OF

FLEX BOOT-TO-FIXED HSG CCP CIRCUMFERENCE

WITHIN FIXED HSG CHARRED CCP 7
WITHIN INNER BOQT RING GCP 7
WITHIN FLEXIBLE BOOT NBR 75

ADHESIVE-TO-FIXED HSG CCP
WITHIN ADHESIVE

REVISION

Corresponding Comment Number(s):

pocno. TWR- 64204 ‘vou.

SEC lPAGE C—Z/C



TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

—

mvotor No.: 360T026 Side: e+t (A) Date: [ —C] -q&
t i t : T 1=
Assessment Engineer(s)/Inspector(s) '\/\ -CJO»-'-](_ ; { ' HQ%A"B}\
Phenolic Subassembly: 'I‘B'Z-
Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Dagree Location
31545 |45 -135 185- 0S| 225-215 1Tah=\
Metal-to-Adhesive o s < SO 2?
Within Adhesive | |S 20 1S 1< 1R
Adhesive-to-GCP | A5 | 4o < Pyl
Within GCP | 2g 2 1Y 12O 32
GCP-to-CCP
Within CCP
Record Secondary Bondline Failura Mode Percentage (After Removal of Remaining Phenolics):
Degree Location
31S-Ys |ds- 135 1R S-25105-3IS Toko |
Metal-to-Adhesive uy S D 4
Within Adhesive
Adhesive-toc-GCP oo 949 ) e a4
Phenolic Removal Method: l/\c\\,\i j \AjedQOQ.$
Metai Housing Bondline Surface QObservations: Yes No Commaent #
A. Soot? v
B. Voids in Adhesive? v’ /
C. Corrosion? V4 2L
D. Foreign Material? v’
Notes / Commaents . .
D) Tictermitkenr swre uaids with Liamders of 0.20" - veler X
) L?%&Ur -Yo ~wedivn~ torrasiow -'i\\‘\qu"’(\'e\&'\\( n Areos é{r “\C\.Q"\ -to -c»ch,Swe
“.‘;Qpam&'\‘m\f . N
D Bulk of vl - o -cdhesive ‘-epaneu)t‘o‘/\ﬁ ool o eft end of borndlina
Y) The Lixed houvsing- insoladie~ Wes revwcved. | weduaﬁ?b n/2./4 9—7
Preliminary PFAR(s)? Yes \~_No Preliminary PFAR Number(s):
.ification Form(s)? Yes " No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION

SEC

'PAGE C'a/ D

ot e A e o = ———






TAREOAOE CORPORATION

SPACE OPERATIONS

N

)

General Hardware Clarification Form

Motor No.: 3607026

side: [ Left (a) [J Right (B)

Date: /0—;—? 2~

Assessment Engineer(s)/Inspector(s): 7. FRACSTON /L WILKE S

Description: F/XED Hol/SING~ BoNDLINE METAC SeRFACE HARDANESS

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

POCKRWELL - C H#ARDNES S MEHSUREMENVT S

AXIAL ANCl AR
LOCATTONS LOCRATICN S
ADIACENT 70 [ BR £20° ) 70° 200° z 4¢0°
HARDNESS R £8 47
48 7
50 47
47 45
IN STHINED AREH
prepness™ 47 4& 45
50 47 5
48 47 48
CLEMN P4RFACE
AR ER
HARDNESS ™ A 45 4L
49 48 47
50 4¢ 47
45 47 4L

¥ HARDNESS MEARSYRE MENTS
DISTHMCES APART™ VER AXIAL LENETH 0F safFACE conD/774/,

THREN AT K PPRSXMATELY ERrAL

REVISION

Corresponding Comment Number(s):

DOC NO.

TWR- 64204 I voL

SEC

IPAGE -2/ &







T4 coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-13
Cowl Ring Phenolic (CCP) Section Condition

Motor No.:  360T026 Side: Left (A) pate: 3-/-73
Assessment Engineer(s)/Inspector(s): WILKE S
Cowl Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? L
Record the Cowl Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.3 /7 .70 2] 60 9 s 20 LY
1.0 2 L7 20 .59 23 .82 22 L7
2.0 28 67 .28 62 26 , 57 .27 L2
3.0 .3/ 4 .2/ 42 28 45 258 E5
4.0 VA 98X WA 93+ Uz 46 .25 .7/
5.0 VA 96 x#  wa A7 .29 47 WA 92 e
6.0 NA M A KA VA V7B -7 HMA 95 H
6.8 . WA NA WA /5 .87 WA o) A
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments ~ 727AL ERoOS/24 AND cHAR DEFPTH,
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
~larification Form(s)? Yes / No Clarification Form Page No.(s):
poCcNO. TWR-64204 ]vox_
REVISION __

’ PAGE ~ o4




TA oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-14
Forward Exit Cone Phenolic (CCP) Section Condition

Negative Margin of Safety?

Motor No.: 360T026 Side: Left (A) Date: 3—/-72>
Assessment Engineer(s)/inspector(s): W/ /L KE S
Forward Exit Cone Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v
Record the Forward Exit Cone Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 38 _7/ 38 &0 z7 7% 37 7%
4.0 .37 70 27 72 35 .72 25 48
4.6 27 .70 .35 .77 34 7/ 35 49
8.0 GO L8 29 72 28 .73 29 .48
12.0 NA VA MA - HA A NA NA WA
1.0 | ] \ |
20.0 \ \ \ ——\ \
28,0 Vo Voo VoY v v
28.0 27 7z 26 7/ 28 .72 25 73
32.0 2.6 .74 27 75 22,70 210 7/
32.9 2/ e L2 L7& 17 I 2/ .47
34.0 8 8o 20 76 vA VA .,
Yes / No Station: Degree:

Notes / Comments

Yes

Preliminary PFAR(s)?

Preliminary PFAR Number(s): _

Yes

Clarification Form(s)?

REVISION

/No
/ No

Clarification Form Page No.(s):

DOC NO.

TWR-64204

! vOL

SEC

(-23

‘ PAC



TAcoAof coRPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-15
Fixed Housing Phenolic (CCP) Section Condition

Motor No.: 3607026

Side: Left (A) Date: 3 - 3-7 >

Assessment Engineer(s)/Inspector(s): L/ /[ K € <

Fixed Housing Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v
Record the Fixed Housing Char and Erosion Measurements Below:
Station o° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 N7 /A .09 /. O/ &7 Yy 07 ) 07
1.0 06 /07 06 oL 06 05 v /02
2.0 .o/ /.68 00 1O+ 00 /. of 02 /.7
3.0 ,OZ /.07 Loz /, 0% LOf /12
4.0 ;02_ /,05 /,03 /IO/ -&0 //&a
5.0 O Lot [.00 95 /.10
6.0 0/ /.o Lol 95 Xz
7.0 .00 /. 0z 93 , 76 ), 05
8.0 00 857 .00 90 L b .99
9.0 00 87 ol 78 00 B3 o0 97
10.75 NN 7 s 05 167 N
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes I/No Preliminary PFAR Number(s):
<larification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
DOC NO TWR-64204 IVOL

REVISION

SEC l PAGE ~_o 4




T o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat Inlet Assembly Phenolic (CCP) Section Condition

Motor No.:  360T026 Side: Left (A) pate: 2-2- 73
Assessment Engineer(s)/Inspector(s): W/,(, NE S
Throat Inlet Assembly Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? ‘C_
B. Ply lifting? v

Record the Throat Inlet Ring and Throat Ring Ch

ar and Erosion Measurements Below:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 [c7 62 [o7 .55 102 63 Lo &2
2.0 /12 o ez .57 ) 06 L )0l 6O
4.0 j20  _¢5 118 63 /10 €4 ), iT bt
6.0 1,23 .tk /21 &/ /A 67 |20 &7
8.0 1,26 5z 1,25 5/ /.19 52 /24 .52
10.0 [, 19 LS¢ )20 57 /12 .52 /.17 .5/
12.0 /s 17 58 /) #E /12 52
14.0 ). 14 52 [,13 63 /, /2 .5/ v/ . 5C
16.0 07 .59 1,07 L& ], 06 O ).06 T
18.0 73 67 73 70 LB bé 9/ Vs
20.0 .73 7L 75 72 922 7D 73 73
22.0 .5/ Bz 55 78 50 5% 45 56
23.0 L Bl L+ EF .29 &9 37 .87
Negative Margin of Safety? Yes ‘ ‘/ No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes ____/No Preliminary PFAR Number(s):
Clarification Form(s)? Yes __'éNo Clarification Form Page No.(s):

TWK-0+4204
lPAGE ~_25

DOC NO.
SEC

l vOL

REVISION _____



T/ oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17
Nose Cap Phenolic (CCP) Section Condition

Motor No.: 3607026 Side: Left (A) pate: I - 3- 73
Assessment Engineer(s)/Inspector(s): W/ /LK E <
N Phenoli tion rvations: Yes N‘o/ Comment #
A. Cross-ply cracking in virgin material? L
B. Ply lifting? v
Record the Nose Cap Char and Erosion Measurements Below:
Station 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 NA I3 A AFA LB7 # N A B34 N L EBF
4.0 22 6O 25 4z 22 5= 3L L EH
6.0 - .57 24 .57 22,50 2/ 57
8.0 25 (O 4F 5= ,23 .50 40 L
10.0 ,38 (= F/ 585 37 50 H4x 5T
12.0 , 50 A S .52 4z =) 45 ,5C
14.0 .57 n57 -;5‘ ’43 150 '5-/ ,7/ 449
16.0 72 .49 S 4z et 55 6/ 557
18.0 RO 5O 7 42 73,5z 72 . FE
20.0 107 42 98 L4 2F 55 92 45
22.0 (62 &/ L4972 L4 Lz S
24.0 [EF L5 LL7 75 /57 b5 /75 L £8
26.0 (25 .7/ 18 7] 0% .77 / 3/ .87
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments # 727M( DEPTH ERO/r" PLiS cHAR
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
clarification Form(s)? Yes v No Clarification Form Page No. (s):
DOC NO. TWR-64204 ,VOL

REVISION

l PAGE ~ 56




FFcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18

Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Left (A) pate: 3-2-2 72
Assessment Engineer(s)/Inspector(s): WILKES
Forward N and Aft Inlet Ring Phenoli tion Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v’
B. Ply lifting? v
Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:
Station 0° g0° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 )4 62 /12 55 05 7/ Lol .72
30.0 LE9 .67 91 45 , B3 .62 LE/ .74
32.0 97 A .97 A L9 F L2 , 98 L=
Negative Margin of Safety? Yes / No Station: Degree:
Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 , 59 55 .9) 52 LEG .5¢ .92 5z
36.0 67 60 £7_ . 5¢ 87 58 94 48
380 98 59 95 4/ 95 .65 .9) .43
39.0 ,99 é/ ,9é .éé ,95 ,é4~ /,03 55
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes l/No Preliminary PFAR Number(s):
Jlarification Form(s)? Yes '/ No Clarification Form Page No.(s):
REVISION poc No. TWR-64204 IVOL
- SEC

| PAGE ~ o7



TAcoAoEf CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzle Assembly Quick-look Condition

“Motor No.: 360T026 Side: Right (B) Date: (} - S 'QQ/
Assessment Enginear(s)/Inspector(s): -
gineer(s)inspector(s): M Clor ke T\ Feestrin
zzle Assembi ick-look rvations: Yes No Comment #
A. Metal Damage Due to Transportation or Handling?
B. Phenolic Damage Due to Transportation or Handling? V4 [
C. Foreign Material? /

Notes / Comments

D (\X\’Q&.@\f@ae\,\ 35\0— Oo—- 50 Ow nose Cop forward ewd and -Som
Cortvard Vet e T meea maosvee b 1S vedlel by G eire . He d_c.(‘.bsj('
Nees woos coduced ok 12 avd ngasvred 1STcedial by 23 L e by
O 55" deap Ceom Flow surkemce. . The Phenolic tigue arae "&""""P- WS s cedrred
owtle Uvs&Ca‘;/Nase,\»\"—\' f‘v*% b&*\d_l.‘r\c_,‘:.m& P Prncs Yo Wove M
\‘Jbb—*—u\: or ween. RN Pri\"wsu‘“q‘V\( PFAL wes w“;'\'\'ew,

*’1) Hrea of discolotodion o ferward efo conwe af+ <o ar Ping cc".‘
l7& . 5 ° ' % l%“ c-""-— - b\l OOO‘\" C‘K“C’-\
go;.5° , 2. S" elee, b" V. O N-‘u\\
" diee VO e
X7p® 24 diee bq |

1

] _ | 2
\ . . \ AT = . .
Neea ek ohShved of kSC . A“aral. ey PFRK o sl Wi

%aw\z\eg WL e ko,

Praliminary PFAR(s)?

Yes ____ _No Preliminary PFAR Number(s): 47C- 0/,, 47C-22
.arification Form(s)? Yes 7 No

Clarification Form Page No.(s):

pocno. TWR-64204 lVOL
REVISION — SEC | PAGE ~_~g







TACoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-1
Nozzle Assembly Quick-look Condition

‘Motor No.:  360T026 Side: Right (B) Date: /l - < C/Q/

Assessment Engineer(s)/Inspector(s): N\ C{/\/ ‘/\ . tf\"/'” —*7\ \
. L - \ L. 7o { A

Nozzle Assembly Quick-look Observations: Yes No Comment #

A. Metal Damage Due to Transportation or Handling?

B. Phenolic Damage Due tq Transportation or Handling? VA /
C. Foreign Material? \\ . 7
Notes / Comments

| Pen~aged ¥ ol awrlie, e :
D WO @ \D(_ ik O 33 \ - O :) O\ NOS2 @u@ ‘Cora,k,)c.( .;E c‘s‘_L A\\:\ A S

4 - i % —x

L1} (1}
— e T ey, .ﬂg wct\ wareac ol S eedlo b»\ G cie Hw "Cf
P ->"z\, ‘ A - " T N
.'\' [ OO CC\»L‘\ <o d L\T ! ‘ “\ vl e J" \‘ > kh\\ \W - o PL' b‘./

5,55 ‘c»( Cerm *'!Qu- "»rﬁc [ < The '\*\“\H\ L S e Ty e ‘> ce —\"Zf(',;
,.‘\_.}_Lué '\‘/v&(ﬂr/f\)ﬁ'g— Ve \"—L C ‘\”‘(;/ .J’L\dul I\L_—a'l\& C*\D P—QC\(% -\'O \/\.(.\\Q \}\( \ —

')\hl R A A%r‘!""‘:.“'*v‘—) .\\2\ Lxr’ L».Jf\'\"._C\..\ '
\ “ _
""" ) N T \c("‘»"“ d w'\"”ﬁc\\k i Aelar -t/}x\-; .
{020 “:u,::‘»“t:rc_. | D% i\
940;.50 ; 2.5—“ Ciee \O*‘ \. O (\X“(t.\ :
e en ] q" eice 'zr\-, '-O "\Y‘C\-\ '
AL T ) L -
TN e e e e &t e T T A > THS R we et T, L,
0 N - " 4 . i
%Q\\\Q!QS Qe '\R\u\\
Praliminary PFAR(s)? 7 Yes No Preliminary PFAR Number(s): <+ /(- 0/, 47c -©2.
~.arification Form(s)? Yes i No Clarification Form Page No.(s):
DOC NO. TWR-64204 JVOL
REVISION =

l PAGE ~_»g



T LoAof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 3607026 Side: Right (B) pate: /- 30- § 2—

Assessment Engineer(s)/Inspector(s): /\/1‘ C/z//c ‘ Z ( Gnc @ :3 (- }0_\‘\“( v ;“,‘;.’m .
4 )/ !/ T

Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2)

Intern i ions: Yes No Comment #
Gas Penetration in the RTV (Terminated, Through)? v /

RTV Not Below Char Line?

RTV To the Primary O-ring?

RTV Past the Primary O-ring?

Uncured RTV?

Voids Within RTV?

. Foreign Material?

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesiva?
Damaged Phenolics?

Bondline Edge Separations? Use Clarification Form. e ‘ 2.
Phenolics Axially Displaced From Housing?
Heat Affected Metal?

. Unbonded or Blistered Paint?

. Corrosion? v
. Excessive Grease in Threaded Bolt Holes?

Boit Hole Damage (Through, Threaded/Helical Coil Insert)?
. Bent or Broken Bolts?

. Metal Damage (Joints or Housings)?

NS AN ANAN AN

4

POVOZErAEL-IO@MMOOBP

\ P

Notes / Comments
. 52 / -
J Snar Te SR C-RING AP fed aloenld S FE B FTERTE S, (o5 ST AT TS
. . e ( .;,A 7 ': - /‘ ;>
> Tes Jrce €E7 7 _

- - . -— . U
7z AL S & (‘3’6 Pl Y 4 ST APA D LTI RS o

o -

g Fok€IGN MRTERIAL /N BRI fTHIOAT T FFAR 47C— /0,

sreliminary PFAR(s)? \/Yes No Preliminary PFAR Number(s): 4767/0, /2, -/2

Jlarification Form(s)? v Yes No Clarification Form Page No.(s): c-Z7A

DOC NO. TWR-64204 lvom.
SEC ‘PAGE c-29

REVISION



T4 ool corroraTioN

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: 3607226 Side: [] Left (A) X Right (B) | pate: & o .- % o
Assessment Engineer(s)/Inspector(s): C et —nrs & ~ZIRECER -~ 7 e s o2 AJ
Part: [J Forward Exit Cone (Forward End) & Nose Cap (Aft End)

[0 Throat Ring (Aft End) 0] Cowl (Forward End)*

[(J Throat Inlet Ring (Forward End) [0 Inner Boot Ring (Forward End)

[0 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 F. Within CCP *l. SCP-to-CCP
ircumferential L tion Separation Type Maximum Radjal Width
e O SR T = .5

N

Corresponding Comment Number(s):

DOCNo.  TWR-— €420« IVOL

REVISION
‘ SEC IPAGE C -G




T oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-3

Nose Inlet-to-Flex Bearing

-to-Cow! Joint (Joint #2) Condition Drawing Worksheet

Date: P- 2N -FD—

Side: Right (B)

wlotor No.: 360T026

Assessment Engineer(s)/Inspector(s): M Cf_,.‘([( . l& Comme. N, | }\:cxt fc_Q( — l:re (\'@v\

\

Seer 75 PR 0P
2907 7 ¢° 7eY0° —

»

Nose
inlet
Housin

gt ErCas VE Tl Se

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

R
e A

S Lt T = e ind ird 2
JNTERHIZIZH 1 Y

Glass
Cloth

Cowl
Housing

Phenolic

Nose
Inlet
Assembly

Carbon Cloth
Phenolic

(/1 o~
,

2.

-

~ .
t/

Vst
.

<,
o~ .
Phenolic

/

\ Cowl Assembly
\\
\

g

TRP Y ;.//pﬁ/éj/)‘\z INTE R p e o g
with Sor inTRING R Srivecr {F LS
Ood S a7 S e ki o €300
with haat affeglod ECPIEEP/SLP

/,V/" BRI T /’(,’/77/’/“7 R SNEER I T g

?
VP & w7 BoRNITE TG JANTER g 77 a7 e & 1,
il A7 THEINTEE 5 ECTARS

SHEE HnWns /O N —
wAq p ENDEWNG

A AMND S
oF FLEX PRG &8F& AHD £ Ca7C =rO)
Clarification Form Page No.(s): C"E@A

No

larification Form(s)? " Yes

REVISION

TWR-64204 lVOL

‘PAGE C-30

DOC NO.
SEC




TAcoAOE CORPORATION

SPACE OPERATIONS

PCSTFLIGHT OBSERVATION RECORD (PFOR) C-3
Nosae Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet

L]

~otor No.:  360T026 Side: Right (B) Date: §- 27 -9 e

Assessment Engineer(s)/Inspector(s): M C{&"C. la L(,\nqg, N :}:. { L‘o”ﬁt( ,T l:ref,}'OV\
Y U - A L]

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

Scor T8 PR O-FinG C)
29¢° 70 g° yes0° s

Nose _
Inlet
Housing ’
Srce eI Forward End , ;
N0 EXCESSIVE GrRere Ring S LT = FTED) It Co RIS M

SNTERH 7722 12 )J

V

Glass
Cloth
Phenolic—~k_ / gg‘:;ing
Nose
Inlet « I
Assembly ,
Silica Cloth
Carbon Cloth Phenolic
Phenclic <,
(47 < =~
\\
Cowl Assembly
~
\\
2. 7Y BTV & pppesivE AR irseop
wWiTW Soor WERING ZME SENUCEN LR yER S
J. w5 FPind a7 750° Referencr €308
with heat affectad ECP L GeP/ScP
» TPP Seors NG LIGHTSHEDICOM JNTERIIZFEMTE
4
S. TYP I16HT EoRNISHNG JnRRipsTrewre
¢ wASHEE WAS FOUND A7 THEINTEE 566726
OF FLEX MRG COLE WHD AL, 76235 gf)ﬂé 265
larification Form(s)? l/ Yes No Clarification Form Page No.(s): C'@A

DOC NO. TWR-64204 lvox_
REVISION
SEC 'PAGE Cc-30







TA ool cOrRPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 2¢27C2é Side: [ Left (A) E Right (B) Date: /0 ’/ ’7/2—

Assessment Engineer(s)/Inspector(s): N\‘ C(a‘, ((_ i D L):C-L \"'T" ifre_ Aro o~
= ¥ ) AL
Description: o't J_ [‘KO&.;XECH\

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

S

Corresponding Comment Number(s): 3

pocno,  TWR-&4 204 IVOL 7

SEC |PAGEC, —S)C‘H

REVISION



o~

TA ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 360T026 Side: Right (B) Date: J-30-9Z

Assessment Engineer(s)/Inspector(s): /ﬁd/cz

Joint: Nose Iniet-to-Throat (Joint #3)

internal Nozzle Joint Observations: Yes Comment #
Gas Penetration in the RTV (Terminated, Through)?
RTV Not Below Char Line?
RTV To the Primary O-ring?
RTV Past the Primary O-ring?
Uncured RTV?
Voids Within RTV?
. Grease Inhibiting RTV Backfill?
. Foreign Material?
Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenolics?
Bondline Edge Separations? Use Clarification Form. v
Phenolics Axially Displaced From Housing?
. Heat Affected Metal?
. Unbonded or Blistered Paint?
. Corrosion? v
Alignment Pin Damage?
_ Excessive Grease in Threaded Bolt Holes?
Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
Bent or Broken Bolts?
Metal Damage {Joints or Housings)?

A0 DPIVOZIrAE-IOAIMODOBDP

\\\Jé NSNS \\\\\\\\\\5

Notes / Comments

5;44 S
Special Issues 3.2.3.2 - Ne veFACE Daprag s Co A7 IEHL CoceesSie Fod
J-SEE SHEET 3|4 §c-3/B.
7,‘/;/6./74 LiGH T TO /;/A-D/UM COREOSION UFPSTESHNM OF LLmu 2y oM
/?C_/\, AL /"._.-’Vt Q@J C‘/v/ /‘J‘j»-‘f_' SALET /40(/\’//\/(’

Preliminary PFAR(s)? / Yes No Preliminary PFAR Number(s): 47( -//

Jlarification Form(s)? /_Yes No Clarification Form Page No.(s): £-3/4 74/6‘5/5

———

DOC NO. TWR-64204 IVOL

REVISION
I SEC I PAGE ~_31




TA oo corRPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: 30702 &

Side: [ Left (A) X Right (B)

Date:

7-30 -2

Assessment Engineer(s)/Inspector(s): ,Q&U/GL

(0 Forward Exit Cone (Forward End)
(] Throat Ring (Aft End)

X Throat Inlet Ring (Forward End)
[J Aft Inlet Ring (Aft End)

Part:

[J Nose Cap (Aft End)
[J Cowl (Forward End)*
[0 Inner Boot Ring (Forward 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 *l. SCP-to-CCP
ircumferential Location Separation Type Maximum Radial Width
gf-50° A 220
L0 -Q0° yZ) cO0S
sO0° =/ E0° g 010
/50°-260° A 0/5
z290°- ¢ ¢ A 017

Corresponding Comment Number(s): /

REVISION

(3

BOC NO.

TWR— 64204 |val

SEC

I PAGE

<-3/4



T coAeof CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

.
r

Motor No.: 2&070Z26

Side: [ Left (A)

X Right (B)

Date:

G-50-92

Assessment Engineer(s)/Inspector(s):

D 2. GUICE

Part:
[0 Throat Ring (Aft End)

[] Forward Exit Cone (Forward End)

[J Throat Inlet Ring (Forward End)
B3 Aft inlet Ring (Aft End)

[0 Nose Cap (Aft End)
0 Cowl (Forward End)*
[0 Inner Boot Ring (Forward End)

Interface Separation Types:
A. Maetal-to-Adhesive
B. Within Adhesive

D. Within GCP
E. GCP-to-CCP

*G. Adhesive-t0-SCP
*H. Within SCP

C. Adhesive-to-GCP F. Within CCP *{, SCP-to-CCP
ircumferential tion Separation Type Maximum Radial Width
Be-3/° A D05
y25°-/42° A D05
/SE /6 2° A .gos
Corresponding Comment Number(s): _/
EVISION bocno.  TWR- 64 20F 1VOL

SEC

‘PAGEC"}/g



TAcoAof corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-4
Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet

w~lotor No.: 360T026 Side: Right (B) Date: 9-30-92
Assessment Engineer(s)/Inspector(s): ,e RuIcK

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

/
Throa sembly
c’ ) -,
” }IP‘NZ -
vl
L
: - 4
Nose Inlet Assem - Carbon Cloth
/ Phenolic

a 9

]—-@ Throat
Carbon Cloth E

Housing
Phenolic

E Glass Cloth Phenolic
Glass Cloth Phenolic

Nose Inlet ;@ —
Housing

O SEFRR G TION /N THEAG: JNLET RING
FEoM 483°-/3&° MAX GAPzOSEE Fo°

(&) cormros/oN FEor7 B SEE sHEEr -3
SEQ WRTEL S&O0° , (@) ~O EXCESS GEEASE s oL T AXKES]
D E7y artoc 50-&9 @ E7v BECOW <08 LINE 360°
- -
IZ) ‘?0/" /000 -/309 @ somT 7O CHAR CINE INTEETIEA N
Seco-*
| ‘arification Form(s)? Yes 'I/No Clarification Form Page No. (s):
bocNo.  TWR-64204 ]VOL
REVISION __

SEC 'PAGE c-32






TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 360T026 Side: Right (B) Date: &J-23-92

Assessment Engineer(s)/Inspector(s): 4?@(//,:/ Lo Tt el s

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

I in rvations: Yes Comment #
. Gas Penetration in the RTV (Terminated, Through)?
. RTV Not Below Char Line?
. RTV To the Primary O-ring? v
. RTV Past the Primary O-ring?
Uncured RTV?
Voids Within RTV?
. Grease Inhibiting RTV Backfill?
. Foreign Material?
Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenclics?
Bondline Edge Separations? Use Clarification Form. /
Phenolics Axially Displaced From Housing?
. Heat Affected Metal?
. Unbonded or Blistered Paint?
. Corrosion? /
Alignment Pin Damage?
. Excessive Grease in Threaded Bolt Holes?
. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)?
Bent or Broken Bolts?
Metal Damage (Joints or Housings)?

=]
=
—
3

s&F /3 34

AN IOVO0OZIrX-“"IEOMNmMOOT® P
NNINRIS PRR BRSNS k) Z

Notes / Comments

Special Issues 3.3.1 NO DINVGCE 7o Boe7s O 1Bocr»OLES
/- SEE CCARIFICHAT/ON PICE C-334 £ -338
Z = NEOIUM ColQONON /n Rogro O Femarey SemL SyrFHcE Sl TmZom]

Fe T/ CCHMEERE L, LICHT CORLOSSION O S&conDpey sEa; SUREHCE
DO IZETWEER /PRI IIRR Y QaD SEcoNDYRy sEg, SURFiCE oF myp Exs 7

CONE GIND 12/q7inG Serers ACES COw JaRCAT Lfy7E LNy, TTENT Fltt Crlruymrreeancs

Preliminary PFAR(s)? Yes v No Preliminary PFAR Number(s):
_ Jarification Form(s)? v _ Yes No Clarification Form Page No.(s): _c-334A £ <-338

DOC NO. TWR-64204 lvor_
SEC l PAGE ~_34

REVISION






TAREoAOE CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: zé6c0702 6

Side:

O Letft (A)

= Right (B)

Date: &-28-72

Assessment Engineer(s)/Inspector(s): 2. /it 22 7ELLERS

Part:
O Throat Ring (Aft End)

S Forward Exit Cone (Forward End)

[0 Throat Inlet Ring (Forward End)

[ Aft Inlet Ring (Aft End)

[J Nose Cap (Aft End)
O Cowl (Forward End)*
[0 Inner Boot Ring (Forward End)

Interface Separation Types:
A. Metal-to-Adhesive
B. Within Adhesive
C. Adhesive-to-GCP

D. Within GCP
E. GCP-to-CCP
F. Within CCP

*G. Adhesive-to-SCP
*H. Within SCP
*l. SCP-to-CCP

ircumferenti ration T Maximum Radial Width
Q°%- z20° A ol X
‘/ g"O - ’_;00 A ’ 0/7
1 50°%- 0 A L0005
1 90°= 257° A .09
11 0% 4157 ¢ . 0//
1] Fom p22° o -7
Corresponding Comment Number(s): /
REVISION :s;: No. TWR—&4204 !VOL

IPAG':' c-33 4







TAloAoEf CORPORATION

SPACE OPERATIONS

Nozzle Interface Separation Clarification Form

Motor No.: 3607026

Side: [J Left (o) P Right (B) | pate:

G- 2892

Assessment Engineer(s)/Inspector(s): e@cé ,.275445.,25

Part: [0 Forward Exit Cone (Forward End)
JX( Throat Ring (Aft End)
[J Throat Inlet Ring (Forward End)

[0 Aft Inlet Ring (Aft End)

[0 Nose Cap (Aft End)
O Cowl (Forward End)*
(O Inner Boot Ring (Forward 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 *l. SCP-to-CCP
rential ti Separation Type Radi
Z50°- 0% 20 A o L0/
—£_—. A
A Lo/ 4
/877 = R.00° A L o205
20 234 A e/ 3
Corresponding Comment Number(s): __/
‘ .
REVISION pocNo.  TWR-64204 IVOL

SEC

lPAGE C-33213






TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-5

Throat-to-Forward Exit Cone

Joint (Joint #4) Condition Drawing Worksheet

Motor No.: 360T026 Side:

Right (B)

Date: 9 -25-972

Assessment Engineer(s)/Inspector(s): E?QU/C L E.TE.L.LE.KS

Sketch Observations Below (include locations

Throat Assembly

Carbon Cloth
Phenolic

Glass Cloth Phenohc

Throat
Housing

AT LD E s T O
LoCc g TOE LN

and sizes of sketched features):

SALT DEPOST ITEEMITTIENT
N 260°

N

Z85° 2879-350°

T e

SEL W rEC
/BE°

Ll on

Lo T Ar’/
/C/‘*/‘/‘-

~ Forward Exit
Cone Assembly

Carbon Cloth
Phenolic

Glass Cloth
Phenolic

Forward Exit
Cone Housing

—

GEEASE COYEIZ #7552
ON AHOUSIArG 45
HDET AP

SECECHRTICN BETWEEN
G/_A)s‘s 240D HJU;/NG
ELC ARSI TS

Q':S//;E/C 35’5

w

Pt

Clarification Form(s)? Yes

/No

REVISION ___ _

KV IO PEIMARY O-RING
O%18C°, /18 2°- 1849 200~

SOl ocCED \ TV Ao a

Clarification Form Page No. (s):
DOC NO. TWR-64204 IVOL
SEC

’ PAGE ~_34



TA o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-2
Internal Nozzle Joint Condition

Motor No.: 360T026 Side: Right (B) pate: 4- 27>~

——

Assessment Engineer(s)/Inspector(s): M c C\A(L Y FrG,:‘koy .

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

Internal Nozzie Joint Observations: Yes Comment #
Gas Penetration in the RTV (Terminated, Through)?
RTV Not Below Char Line?
RTV To the Primary O-ring?
RTV Past the Primary O-ring?
Uncured RTV?
Voids Within RTV? v
. Foreign Material?
. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive?
Damaged Phenolics?
Bondline Edge Separations? Use Clarification Form.
Phenolics Axially Displaced From Housing?
Heat Affected Metal? '
. Unbonded or Blistered Paint?
Corrosion?
. Alignment Pin Damage?
Excessive Grease in Threaded Bolt Holes?
. Boit Hole Damage (Through, Threaded/Helical Coil Insert)?
Bent or Broken Bolts?
Metal Damage (Joints or Housings)?

OGS N AN NN

S
bl

WD PVOZICrAETIEMMOOWYP

INERNS

Notes / Comments

/) f/H‘CfJ C--"-C‘l,‘»"‘N/&J--u)« vouds due fo Qi‘éiﬁuxé(t{ ProcLss.
' : : . e

Ny Ceovezien Jeevmeted oL 'C- 3,

2) Acea CF FnT THAT oS Swall BuBBLES :‘.ea/ﬂ $0°-185°
I D OF HOUSING 160N, FROM AFT FACE OF AIOUNTING FeiNGE
Ao HEHET AFEECST

Sreliminary PFAR(s)? Yes v___No Preliminary PFAR Number(s):
larification Form{s)? Yes \/ No Clarification Form Page No.(s):
pocno. TWR-64204 IVOL
REVISION :

SEC ‘ PAGE ~_3¢



TAoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-6
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet

wotor No.: 3807026 Side: Right (B) Date: q ’,:)Q‘Q}

Assessment Engineer(s)/inspector(s): MJE _ M&(L l"(. ?m *ﬁEVlﬁED /;_55-”_/92_

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

155°-290° eniss! aqpaint
dve Yo contoct witly
g nubbers ot splasihdpuiwn

Lialict - Yo yediow torresion
[ ov%?osa& Wt . 2 o

Aft End RI pD \

n
ggﬂcss ve r—
Greas<

e ] Fixed Housing

inner Boot
Ring (GCP)

Flexible Bearing

Protector
/) Ao i r\a../ Gresse
Ao Lorres'om wow vxo..\ T:TP -‘cav\\
3 Todermtent L«}CJ-&: -picdlom euncapsy loted vo Mds Lrovan
Lorcosionn c a.ssw\ol\-, .
3) -r1,;>1‘<,o~\ Co&""‘/‘% 0
Lot
"arification Form(s)? Yes \V4 No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION _____

SEC [ PAGE ~_s¢






TAoAE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-7
Cowl Insulation Segment Condition

" Motor No.: 3607026 Side: Right (B) Date: 9/79 /97

Assessment Engineer(s)/Inspector(s): g&u,cl 'g 7&-4(_ ELCS

wi lation ment rvations; Yes No Comment #
A. Spring Pin Holes Completely Through the Cowl Segment? |
B. Abnormal Heat Effects or Erosion? vV
C. Soot Between the Cowl Segment and Cowl Housing? l/
D. Bondline Failure Mode? Data Collection Only. N/A N/A

Notes / Commaents

3 ?w/‘ﬁ\ " Symm_]‘—
?{% Kubber 7o ) Sl hosse Fat /er e
/ Q\%Co a;c/épf/ue Fai/wse

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

-

F/n Loca,7£/d.v1 O - 3Lo ’ QC//\Ef/U“ ‘pram S///('(’ P/"
‘QY F«u&/w"/ Ta Yy I D' O‘f Cow/ Aouf/mj/"lf*‘vﬂi;mvt

’

af/”)( /'3 /":CA O/C:,neﬁ

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

REVISION

DOC NO. [WR-64204 [vos.
SEC IPAGE C-37







T7loAof corroraTION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-8
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition

Motor No.:  360T026 Side: Right (B) Date: £] -4 _G9-

Assessment Engineer(s)/Inspector(s): M E C/\C\Tl’/ TF(‘QA‘DV\
. . \ \ d

Fiexible Bearing, Bearing Protector, and Boot Qbservations: Yes No Comment #

A. Bearing Protector Burn-Through?

B. Cracks Through the Bearing Protector?

C. Bearing Protector Heat Effects or Erosion Other

Than at Cowl Vent Hole Locations? / /

Soot Between the Bearing Protector and Flexible Bearing?

Heat Effects to the Flexible Bearing?

Bent or Broken Bearing Protector Bolts?

. Flexible Boot Burn-Through?

. Abnormal Heat Effects or Erosion to Flexible Boot ID?
Foreign Material in Boot Cavity? v/ /

NN

\\\\&

Iommo

Notes / Comments
Special Issues 3.3.2, 3.3.3 and 3.3.5
2.2, No abrerne\ ereogion o Clex Loetf{'.

2, \\)o a\;{\r_\(w\cv\ Crcb: SN O ‘(\‘cﬂ \-Jbo*

e

-
o

3.35 AL B CE BEOLEN Boers

A d ; . {
/) ‘Z—L‘"TC Arée g 01( €res) o, 67‘/-!« 7‘/\:1\\ Cou‘lé‘Cs‘//OCC\»"/M!( = D&"/L' L’f“\b-

7(14'6;‘“:; v C - ,?(7H fu(‘ ‘S(?c GWd /o(a:ffgus, S’/a '(Z:uw:.( A (nvu:ng‘/ (59 e
l::_»;‘\'l-‘;‘x eLoove SIS 2‘6‘\W~:~*G‘“j fFf\\Z— Wes bedlo g‘-_‘r\-\\e\\,

P —
+eliminary PFAR(s)? \/ Yes No Preliminary PFAR Number(s): < /< ~O5
~larification Form(s)? v Yes No Clarification Form Page No.(s): f’g?ﬂ
DOC NO, TWR-64204 IVOL
SEC

VISION
REVISIO |PAGE

C-38



TA o€ CORPORATION

SPACE OPERATIONS

Flexible Boot Cavity Clarification Form

TWR-50051
Revision A

Motor No.: 2407026 O Left (A) E( Right (B)

Side:

Date: q '&q -QQ/

Assessment Engineer(s)/inspector(s): N\e .U & ‘T Er &DV\

Description: %ggtco\\}:\"vt C_z\u&‘\\'\"o’ws

5) Dolble o o Cow ) Mwaf< .
ﬂ‘f 2@0"— 3(9(:‘0 £ a.,/c.u:ac__ “;:{c < 02; L';[tkn

Bearing Protector

Flex Bearing

10

Sketch Observations Below (inclu\ie locations and sizes of sketched features):

I) Erosien aveas st oo
ent hale twm j»cbww‘i‘ .
a)y. 2 ctrex\. exial % ,/.—34699

14" o4 oL belty Bowd, 7133°
b) 1.6" ¢cire ¥.8S oninf xshallowdyptt

Cam nof G riiga - v LL s
L)C“\I ’350 “’U'Ldl ("9 C\F( O(
]

Fiex Boot

—

D)

Cowl Housing

Cowl

mater el

Tlhe remal M-
Aldebia g at /5% wi'i)
tecorded ov C-3].

) Deepcst gresiza on

L[ 1o band sccvrcd

L4 700 The Cowlven
Niete wies Qi w Tt

Pl g, et 30y

oAy :")t wWAas rg,ucvcd r’t”\ﬂ

OBR _/‘/) Floid af;-g,cwcd ow beas 1“%5

_Prd\"eg‘\’or Py 500'9‘0;‘
d ‘Foruﬂ(‘-(C\- C-‘( DC“W

& o
baed, Flotd hes bedn el
revin % \\\%’\'t:r"a ALY 21 -

o previc A |
es V\\' O( *JL‘..L_ “1‘~L<s\~r-\ Moope detiey

o) 4 e b.(_’yu'\. - s} ?r&\c.ﬁ.c»~-.'f

,..f\c.:\t\’ 5 <\.\

-;k’S n\u\‘f”

Corresponding Comment Number(s):

/

Twhp- 64204

mee: C-33R



TAloAof corRrPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-9
Flexible Bearing Protector Thickness Measurements

Motor No.: 360T026 Side:  Right (B) Date: ,H-,o/- 9.0

Assessment Engineer(s)/Inspector(s): ﬂ/(ﬂ/éga.s /' ’D T\JZN (’LLL

Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements {(see figure) Below:

Thickness Thickness Thickness

Degree Measurement Degree Measuremaent Degree Measurement
Location “A"* (inches) Location “A"* (inches) Location “A"* (inches)

0 LS 120 o2 240 LA

10 eals 130 el 250 RV

20 AT 140 Lz 260 A

30 o 1 150 LSF 270 e P

40 del (o 160 L2710 280 A/

50 M 170 RS 290 N

60 LED 180 A0 300 47

70 LY 190 vl 310 I

80 1) 200 A7 320 LS

90 [} 26~ 210 Azt 330 RV

100 L0 220 Nl 340 (21

110 (5 230 LG 350 L £</

* “A" is the minimum thickness of the bearing protector
in-line with the cowl vent holes. It corresponds to the
deepest gas impingement location.

Notes / Comments

<L BB

WOTE: Mt Aeprox., 55 ° Taw s o devid Ak clcks ez

2reliminary PFAR(s)? Yes No Preiiminary PFAR Number(s):

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

DOC NO. TWR-64204 ]VOL
SEC IPAGE C-39

REVISION



TrAloof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10
Throat Diameter Measurements (Data Collection Only)

!\ a =y
<A
P

wlotor No.: 360T026 Side: Right (B) Date: SO

Assessment Engineer(s)/Inspector(s):

Record the Nozzle Throat Diameter Measurements Below:

Diameter

Degree Measurement
Location (inches)
0 EENSY)

45 N ,'3-..5".5-

Notes /| Comments

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

DOC NO. TWR-64204 |v0|.

REVISION SEC PAGE
| PA%E c-40



77 coo0f CORPORATION

SPACE OPERATIONS

PGSTFLIGHT OBSERVATION RECORD (PFOR) C-10

Throat Diameter Measurements (Data Collection Only)

Side:

Right (B)

-/

Date:

wotor No.: 360T026
Assessment Engineer(s)/Inspector(s):

Record the Nozzle Throat Diameter Measureaments Below:

Degree
Location

0

45

90

135

Diamaeter
Measurement
(inches)

Notes / Comments

"~ arification Form(s)?

REVISION

Yes

»~ No

Clarification Form Page No.(s):

I vou

TWR~64204

DOC NO.

SEC I PAGE ~_1






TAcoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-11
Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition

Wotor No.:  360T026 Side: Right (B) Date: /Z-Z2 % -9 2

Assessment Engineer(s)/Inspector(s): wil }.( Fs

Flexible Boot/Outer Boot Ring Separation Qbservations; Yes No Comment #
A. Heat Effects in Boot/OBR Separation? /

Record the Outer Boot Ring Char and Erosion Measurements Below:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
8.0 SR M A A NA
9.0 ey 9B s NA SO /é
10.0 oz 97 O /32 Ny, ) . 1,19
11.3 o )03 oo | IE o7 17 29 .28
Negative Margin of Safety? Yes l/No Station: Degree:
Record the Number of Plies Remaining on the Flexible Boot: °
140
Degree Plies ST EROSION CHAR
Location Remaining % NP
0 e N
90 2.4 10,0 07 08
180 2.8 E: 27 /|, 02
270 3.4 o
|40 3. Z

Negative Margin of Safety? Yes L No Degree:

Notes / Comments

Special Issues 3.3.3 o ABNCEMAC cHROS1 e oF FLEX PBecl7 [ /£S5 iwAS
OBSCRICD fT  j40 DECRETS . LEMAINNG BeoT Fiie's
L 57?-(‘ /3—T~ /V] }1)(‘ ‘/,/\//‘Z!' V4% /4 7 7/#3 L;‘(‘\T/b(/é/f/'

N\

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

\

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

DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
| PASE c_a1




T2 oo CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Right (B) Date: /D-/2 -7 >—

Assessment Enginaer(s)/Inspector(s): M (L(a(?g.
A

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

H-]0 10-18) | AL -270]290 %0 Total
Metal-to-Adhesive f{' Y 3 ) 2
Within Adhesive
Adhesive-to-GCP
wininaer | §5 | 4% 1477 oD 5%
GCP-to-CCP N
Within CCP \

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phanolics): -

rd
Degrdqe Location /
O 14 T
-9 Nip RO T2 | 203 p
Metal-to-Adhasive \ f P
Within Adhesive //
Adhesive-te-GCP | /200 G9 o0 19 //
Phenolic Removal Method: pd
- - - ‘
Metal H ing Bondlin rfa bservations: - \ Yes No Commaent #
A. Soot? » v
B. Voids in Adhesive? \ v /
C. Corrosion? ,,.4/ 1/
D. Foreign Material? /.--/ \ \/
E. Voids in Polysulfide (Aft Exj;ﬂone Polysulfide Groove)? g\/ o

. Larification Form(s)? Yes v No Clarification' Form Page No‘.(s):

Notes /| Comments I D .

R T AN LT /:”dv\zif‘# RISFER 5 <
'{.‘»‘C‘/, ) L ‘ 4 s o

0 gl S -\:H‘[\\+ "al\\r\\k ‘JO»(LS;/&/‘g:?‘(- \/Cld / U/() PR

[ { Nf/ x 0.76 corc , 24 franq

Praliminary PFAR(s)? Yes v*_No Preliminary PFAR Number(s):

pocno.  TWR-64204 lVOL
SEC ]PAGE C-42

REVISION

g —————— o A ——, LAY TR e S S S & TR . g ———— & T gy T T AR S T T P e



720 o€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
N Nozzle Subassambly Phenoclic Bondline Condition

~ Motor No.: 3607026 Side: Right (B) Date: /J-/) -7 )—

Assaessment Engineer(s)/inspector(s): M \C(ark_

Phenolic Subassembly: Aft Exit Cone Assembly

Record Primary Bondline/Phenalic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

-40 |40-18 1 30-2101990 - %0 Tofol
Metal-to-Adhesiva 5‘ 9\ 3 ) 2
Within Adhesive
Adhesive-to-GCP

within GeP | Q5 | G ¢ 471 hbo 7Y

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percantage (After Ramoval of Remaining Phenolics):

Degree Location

6-92 15018019 -270] 220 %0

Matal-to-Adhasive | ‘

Within Adhasive
Adhaesive-to-GCP | /p 0O Cz 9 e Q q

Phenolic Removal Method:

Matal ing B lin rf (Al : Yes No Comment #
A. Soot?
B. Voids in Adhesive? v /
C. Corrosion? lﬁ
D. Foreign Materiai? |/
E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)? vd 2=

A (8 P L © L ¥ S e s iy e (o et e oA e [ r W B e AT e g i e e =

Notes / Comments _,L

NZide rmaitent smiall Vo"L/S; /M?'d veidoat /fga, 1.1 axie] x 0.76" cire , 24" Fram
2) Itﬁf”«”{'ew‘(' el voids, /wgzszf vord ! 0.0 diameter

Preliminary PFAR(s)? Yes v _No Preliminary PFAR Numbar(s):

.. »arification Form(s)? Yes A2 __No Clarification Form Page No.(s):

pocno.  TWR-64204  |vou
SEC IPAGE C-42

REVISION _____







7700l corroration

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360026 Side:  Right (B) Date: /> - /-0
T Ir

Assessment Engineer(s)/Inspector(s): M 6 C,"AY L 3 ) \\:s\\éﬁ( \\ T&\\Q 5
(LN ! \ Nt \ . ¢

Phenolic Subassembly: Forward Exit Cone Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
0-4S |45-901%-13S |/35-/86 /80225 |225-270|270-315 | 3/5-O
Metal-to-Adhesive Af 5/ *&C) q O bo (/Jg 2D \ZO @8

Within Adhesive | < S l 5 X~ | o
Adhesive-to-GCP | <7 P 1< g5 |35 24 = X 120
Within GCP
GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

A

1

Degree Location

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method:

Metal Housing Bondline Surface Pbservations: Yes No Comment #

A. Soot? /
B. Voids in Adhesive?
C. Corrosion?

D. Foreign Material? W

NS
p

Nptes / Cpmments
/) F_/Lk. N C/L’éjﬁ } %
/’2) /‘/f €. (‘/ ; oy~ & "/_0 - L\(‘\\/u} COoOrra=s v\cx/\ NI S ue (‘\.': Og WA "\i ‘{\6’ Cé\wéé:-/;

separetion.

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

~iarification Form(s)? v’ Yes No Clarification Form Page No.(s): C "Q'BA

DOC NO. TWR-64204 Ivor_

REVISION SEC PAGE
[PAeE c_43




THEoAOE CORPORATION

SPACE OPERATIONS

ﬂ . Nozzle Subassembly Bondline Adhesive Void Clarification Form

) "Motor No.: 360T026 cde: O] Left () G might (8) | Date:  \O- -4~

Assassment Engineer(s)/Inspector(s): M‘ 6 ‘UG(L_/ ‘ 3| U\)G‘.“:L(- ! Z‘—I/&“e(-

Nozzle Subassembly: [ & & ;(r\‘ (,@)\ e

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
P
= \.O 0o 0.9
—, Vel
1 0.7 c.5 g 2
PR — ~
A Lo ol WS
; d ( '/» v‘ Atg
’ r 0 'L)

T

RRRRRAAES

Notes /| Comments

Corresponding Comment Number(s): /

4

cocno.  TWR- 64204 lVOL

REVISION
SEC PAGE




TAcioAol corroraTion

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Right (B) Date: |0 -5-G2

Assessment Engineer(s)/Inspector(s): E-QUICL T‘ FZE.STOH

Phenolic Subassembly: Throat Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
0 45'145"90'(90% 135’ |5 18|10~ 225 | 225278 | 270" 3/5 131" o
Metal-to-Adhesive /00;/ w002 100% | 100% |100% |1006% 100%
Within Adhesive
Adhesive-to-GCP

Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive T~

Within Adhesive

Adhesive-to-GCP ]

Phenolic Removal Method:

Metal Housing Bondline Surface Observations: Yes N} Comment #

A. Soot?
B. Voids in Adhesive? / z-
C. Corrosion? N /

D. Foreign Material? 4

Notes / Comments JEr ﬁﬂw SarPRovED IHE Dsreliayron o= Loyes e Gup HGowsp
Special Issues 3.3.4 < THEV2PS eIy
L AIEOIUM TO ERVY CORROSION Lyt c/8cem FELENL

C. SEE CLARIFICATION FORM PAGE c-44 4.

Preliminary PFAR(s)? Yes Y __No Preliminary PFAR Number(s):

~larification Form(s)? v~ Yes - No Clarification Form Page No. (s): <- MJ

DOC NO. TWR-64204 ,VOL
SEC l PAGE ~_ 44

REVISION




TA o€ CORPORATION

SPACE OPERATIONS

Nozzie Subassembly Bon

dline Adhesive Void Clarification Form

“Motor No.: 3607024 Side:

O Left (A)

X right (B)

Date: /0—5_—? z

Assassment Engineer(s)l!nspector(s): R. Rurck / 7. F,e Esren

Nozzle Subassembly: 7y 2o 7 A <sEMELY

Record Bondline Adhesive Void Measurements and L

ocations Below:

REVISION

Corresponding Comment Number(s):

DOC NO.

Degree Void Size Location on Bonding Surface
{ ocation Axial Circ. Distance From Fwd Distance From Aft
59 .80 30 e
(° 85 A5 | [.0O
50° .40 .70 %
58° 5 30 .10
ol .28 S .08
P . 6D .05 =)
( .
Notes / Comments " w
S mrEn DS DOWN 3.5 AU SHAPE
g z

TWR- 64204 lvm.

SEC

|PAGEC__444



T7coreof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
~ Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Right (B) Date: /O~ 5~9 2

Assessment Engineer(s)/Inspector(s): lA//LKé_‘S/ FRES DN

Phenolic Subassembly: Aft Inlet/Forward Nose Rings

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
o0-45" |45-% |90-13 5 |35-/5D|/80-225 1225270 |z70-3/5 B/ 5340

Metal-to-Adhesive | /oo 5 | 00 | po )00 FO 10O /o0
Within Adhesive
Adhesive-to-GCP /5 20
Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location
N#

Metal-to-Adhesive

Within Adhesive

Adhesive-to-GCP

Phenolic Removal Method: /\//4
{ in lin rvations: Yes No Comment #
A. Soot? v
B. Voids in Adhesive? v /
C. Corrosion? v 2
D. Foreign Materiail? v

Noteleomments@ONg APHESIVE vo/D WHS OBSERVED IN JHE NoSE CAP- TO—

Fwd Nose RiNG- (502 AT 187 LoCATED FROM METHL INTERFACE TP (.10 INCH
LAET AND O35 /NCH CIRCAMFEERENCE, VERY Flrw sSMALL vorDsS, O 30 )Wk

XIMUM DIAMETER, W ERE 2BSERVED - |
éﬂﬁ/‘/ﬁ"“w-HﬂVV )ﬁoe;eosxuf WAS CBERVED OVER LEACTH AMD C/,ea{MFA—Z(}ﬁV(é
EXCEPT AT 60°-F0°AND 2 30°-285° 2N FoRwAeD 7o MID 4 .20 INEHES ©

THE B FT INLET RIMA(- SOD SHew s> WO coRROSIo L.
Preliminary PFAR(s)? Yes " No Preliminary PFAR Number(s):

“ No

‘ ~wiarification Form(s)? Yes Clarification Form Page No.(s):

DOC NO. TWR-64204 IXOL

REVISION
SEC I PAGE ~_4¢







T2co/of CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Right (B) Date: /O— 5-9 2

Assessment Engineer(s)/Inspector(s): W /L K =) / F'eé—-;;v,(/

Phenolic Subassembly: Nose Cap

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location
O -B60

Metal-to-Adhesive

Within Adhesive
Adhesive-to-GCP

Within GCP | 5~

GCP-to-ccP | 95
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):
Degree Location
O-45 |45-90 |90- 135 | 35~/80| j80-225|225270| 270-3/5]3/5-0
Metal-to-Adhesive | /5 (5 20 20 | 25 | 2o 20 25
Within Adhesive | 5 5 5 > >
Adhesive-to-GCP |52 o | go 50 |75 |75 |77 |72

Phenolic Removal Method: N riop wepsE Ié HAMMER IE’VéI‘f’/ff)??D 7P PeET2

Metal in ndli f rvations: Yes No Comment #
A. Soot?
B. Voids in Adhesive? v /
C. Corrosion? v 2
D. Foreign Material? vl

Notes / Comments @ SEE PO CLARIFICATION FoLN FAGCE - 264,

(2) LIEHT TO MEDIAM colRoSiop FoRuARD 0.5 — |5 weves SUD AFT
[ O— Q.5 /JNHES PR Full ClAUMFERENCE,

Preliminary PFAR(s)? Yes I/No Preliminary PFAR Number(s):
-clarification Form(s)? v Yes No Clarification Form Page No.(s): __ & — €4

DOC NO. TWR-64204 lVOL

SION SEC PAGE
|PASE c-a6







TAlo’ol core

SPACE OPERATIONS

IR ‘]
-~
4

ORATION

Nozzle Subassembly Bondline Adhesive Void Clarification Form

“Motor No.: 360T026 side: [J Left (A) [F Right (8) | Date: /O~ -5 2
Assassment Engineer(s)/Inspector(s): /e Ve s / K E S o
Nozzle Subassembly: /in:" ¢ 4P

Degree Void Size
Location Axial Circ.

v 77 /70 1.5

Lzl 0,5© 0.35
v 040 0,20
o o 0 50
e 077 028
28" 047 0,25
790" O 40 023
270" 0.4z 0 z0

Record Bondline Adhesive Void Measurements and Locations Below:

Location on Bonding Surface
Distance From Fwd

2,80

2.2e
5.2%5

/2l
92.£0
7.00
4.50

2,70

Distance From Aft

Notes / Commentsﬁ VER T FEowr SN ALL

Wil g pECTS T,
Corresponding Comment Number(s): /
REVISION :Eo;: No.  TWR- 64204 ’VOL

IPAGE C-2¢4 4




TALOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.:

3607026

Side: Right (B) Date: b Oct 92

Assessment Engineer(s)/Inspector(s): E QU‘C. ‘T FIZEsTON

Phenolic Subassembly:

Cowl Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Metal-to-Adhesive

Within Adhesive
Adhesive-to-SCP

Wwithin SCP

SCP-to-CCP
Within CCP

Degree Location

o-o45 |45 90 |90-/35 /35180 |/80-228 | 228 -2M 270-318 |3/5-©

00% | 100% 1100% |100% [100% |100% | \00% 160°/s

Record Secondary Bondiine Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

Metal-to-Adhesive T
-\
Within Adhesive — |
Adhesive-to-SCP e
Phenolic Removal Method:
Metal H ing Bondlin rf rvations: Yes No Comment #
A. Soot?
B. Voids in Adhesive? / SEE Pa £-474
C. Corrosion? pa V4
D. Foreign Material? /

Notes / Comments /-Z/gH7 7 Meoruht CorROS/ON FUtL UM FERENCE

Preliminary PFAR(s)? /Yes ‘/ No Preliminary PFAR Number(s):
Jlarification Form(s)? v~ Yes No Clarification Form Page No.(s): 5‘47,4
poc No.  TWR-64204 lVOL

REVISION

SEC l PAGE ~_47




T2 o€ CORPORATION

SPACE OPERATIONS

Nozzle Subassembly Bondline Adhesive Void Clarification Form

Motor No.: 3607026 side: [ Left (o) Y Right (8) | Date: /0-4 - 927

Assessment Engineer(s)/Inspector(s): g&U/CZ 7‘;25570/\/

Nozzle Subassembly:{ék/z_ 4555/1454 >

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size Location on Bonding Surface
Location Axial Circ. Distance From Fwd Distance From Aft
o
© B0 .ZB L0
z8z2° .58 .20 , 20

Notes / Comments [——"35 T — VO ENEZ

Corresponding Comment Number(s):

pocno. TWR- &4204 lVOL

SEC [PAGEC:J74

REVISION



TAioof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 3607026 Side: Right (B) Date: |D- X ":;"?‘

Assessment Engineer(s)/Inspector(s): }\K ‘——-l X L. /13 \\/\ «‘

Phenolic Subassembly: Fixed Housing Assembly

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location
1S YS145- 125 136-235 |22S 3K ToTAL
Metal-to-Adhesive O\-S q 5 7 C\((O CI‘B

Within Adhesive

Adhesive-to-GCP = 7 2 y =
Within GCP ‘ /
GCP-to-CCP /
Within CCP /

Record Secondary Bondline Failure Mode Percentage (After Removal Remaining Phenolics):

Degree Ldcation R

N et
Metal-to-Adhesive /ﬁ/,_//—‘—

Within Adhesive - 7‘/

Adhesive-to-GCP

Phenolic Removal Method:

Metal H ing Bondlin rf rvations: Yes No Comment #
A, Soot? - \/
B. Voids in Adhesive? v/ /
C. Corrosion? N
D. Foreign Materiai? ./

3) Resinm Glaae Aeesend v 957 oF j/mrs—ﬂ‘o ad s

Notes / Comments '

“‘ ,//‘ K , ‘,,L’#‘: “.’!J, Un ’/ , ;_‘_/.,/l(;"dl\:}\' & r‘(\.‘ ~ e re dyT, | ek ;:.\ kJ;d \«\\ -"‘F ?.é.:
"f‘].‘—'\[..," . gL & < - :r\ \ i b ‘ ' +
[ o \ - % A v(-'x O T < Id L U,
R EPREATAESU SRS SR Sod oot Aot wes dctee e b»l Uea zm e s it ble e
e esd a6 T AN “/’“"" NS R R ,~: anwe s 2w s
Do e Cobousd ey otien e b T O N TW- o ve weet visiblie
Lot ”'uk’cr\\ "‘t‘h "‘Jg \/
Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): _# 7L = />
larification Form(s)? v Yes No Clarification Form Page No.(s): C‘L/XA B.C, D, €
4 7

bocno.  TWR-64204  |vo

REVISION SEC PAGE
[PAGE C-48




TALoAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
™ Nozzle Subassembly Phenolic Bondline Condition

Motor No.: 360T026 Side: Right (B) pate: [D- 2 -4

Assessment Engineer(s)/Inspector(s): M . C__l &{L \ ? M ', H(’,(

Phenolic Subassembly: Fixed Housing Assembly '

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):
Degree Location

2USY5165-135 1136-235 12253 K ToTaL

Metal-to-Adhesive 0‘5 C‘f 3 q 7 QQ) qs
Within Adhesive
Adhesive-to-GCP | &~ 7 2 y '

Within GCP

GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

NA

Metal-to-Adhesive .

Degree Location

Within Adhesive

Adhesive-to-GCP

Phenclic Removal Method:

Metal in in rvations:; Yes No Comment #
A. Soot? \/
B. Volids in Adhesive? V4 /
C. Corrosion? f
D. Foreign Material? . ./

Notes / Comments . 3) Resin dlate present it 557, of glass -7 adlcs;c
‘\/! ’VZCVM.'HM Vold, 01620-}1’,2\_ %earg“‘;m CrQQS | ook gy e\ wad o O‘F ?_b‘:

Laronn - . ‘ o
adL‘.“o"V*Lo u"bewd- or et H;‘.‘s(@" %mr*{)\o\v\ +L~Q OH,-&I’ &f%s QC ’Akﬁ:dﬁ ah'é— L\—Qs &N\\;LL
I'h @ Hiat mark tlc bouwéé-v\—l between vnbond and bownd arecs, Tha line \e W\G‘U{'WSHL

betwaan 4<°-225°
Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s): _ /(L —/5_

f -
‘.—-xf%arification Form(s)? v Yes No Clarification Form Page No.(s): C‘L/XA. Ji <, D. c

v o

DOC NO. TWR-64204 ]von_
SEC IPAGE C-48

REVISION






TALoAE CORPORATION

SPACE OPERATIONS

TN Nozzle Subassembly Bondline Adhesive Void Clarification Form

-
i

Motor No.: 360T026 Side: [ Left (A)

Al Right (8) | Date: /) '9’9)"

Assessment Engineer(s)/Inspector(s): \\'\ UO f\(—’

- LY

Nozzle Subassembly: F e (_\// \.\ 5 VS

A7
<

Record Bondline Adhesive Void Measurements and Locations Below:

Degree Void Size
Location Axial Cire.
O —
e 565 0.40
PES C el O >

Distance From Fwd

Location on Bonding Surface
Distance From Aft

3.2
/&

Notes / Comments

Corresponding Comment Number(s): /

REVISION

DOC NO.
SEC

TWR- 64204 |vou
l PAGE ~_48 4




TA oA CORPORATION

SPACE OPERATIONS .-

AN
! General Hardware Clarification Form
Motor No.: 3607026 side: [ Left (A) [ Right (B) ‘ Date: |(H- A STs'

Assessment Engineer(s)/Inspector(s): N\ C,\cw\é

Description: [bn‘VQ,CL '«'\.D \J‘E;J A0 Ny ,\d“\c &Lﬁ (ﬂ} £ <l‘ 1){:,(‘,, Housu\c S g\g )

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

|
|
‘ Mc’_'rr\c, -To- AM\EQ\JE
W:x:-rk-\:r:»\) GCP
! AddE TvE - Te -GCP
G EXaE: w TR W e e T

FWD
1.
- AFT
— ” L ) 03/\ a?j i J'
|58 BN 160 (s> /37435 1% 135 /22 5 1o 100 97 95 h°
| :
§ |
i
;7.4'
—_—5
| |
| “T .
E = 30 4a.0
U . -
I cum Hesle i e S L i
A;-({«- o ¢ 245 aup 23S v 19 @3 3an AT a»o 205 2o o 187 185 /?oo
i S e
1
5 bS]
z a
i . 22 :
l /\—/A\k 0.6“ 4 |.)" :
ol 2o 34S 3o 335 3 33X 3T 300 295 290 285 570°

Corresponding Comment Number(s): Z

DOC NO. TWR- 64204+ IvoL
SEC IPAGE 4 & Iz

REVISION




TACOAOE CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12
Nozzie Subassembly Phenolic Bondline Condition

Motor No.:  360T026 Side: Right (B) pate: | £{-4

Assessment Engineer(s)/Inspector(s): M C..\o.r‘)c— - \ r:re'ﬁ’o A

Phenolic Subassembiy: -IBZ

Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal):

Degree Location

' SIS-HS 457135 [135-225 |285-31 Teto\
Metal-to-Adhesive '70 s cZ o 50 (-
Within Adhesive | | D 1O ) 20O 13
Adhesive-to-GCP | 20 IS O 1< Y
Within GCP O = (
GCP-to-CCP
Within CCP

Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics):

Degree Location

mEMESY AIT S
Metal-to-Adhesive
Within Adhesive
Adhesive-to-GCP oo [ale)

Phenolic Removal Method: \/\C\w & E\: e AC)’Qﬁv

Metal Housing Bondline Surface Qbservations; Yeas No Comment #
Ve

A. Soot?

B. Voids in Adhesive? v /
C. Corrosion? Vet =2
D. Foreign Material? v

Notes / Commaents : "

! - R A

‘>T_l\—+( e~ \q}\.ﬁ '\Nl ':')(\, \ e \ l e ,:L: ) |—‘"(,\' d[&\\«\@%ef O( 0,%(/ PR LR o\ \ |

:‘—\) L/‘%\ F o imcdivie Correcis AR emmll(\‘ew\'lk‘ Y Gt Og’ \\\ekf,a\ e - edlegioe
S hrc... | AN ' .

:) —/‘-“(\L C'-Xe,d \\o\.)'sw\% wau\a:\"Tm\ oS r<.\~,\°\/¢,é, |we~2fk r.%o (1@/9/’7 2—3

Preliminary PFAR(s)? Yes . No Preliminary PFAR Number(s):

~larification Form(s)? " Yes No Clarification Form Page No.(s): c-+8D

pocno.  TWR-64204  |voL
REVISION _____ SEC l PAGE 6*43 C

e m L e e v e et . e ———— i o e i 7 g
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TALoof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 3607026 Side: [ Left (&)

@ Right (B)

Date:

JO-5-92

Assessment Engineer(s)/inspector(s): £ E. WLKE S

Description: Bosol A CCMELY T~ FIVED Kol 5/ L PHENOLIC Bo/VDL A E

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

. N BONDLINE FAILURE MODE

ADHESIVE ::

FLEXIBLE BOOT

N

RSRM-26B NOZZLE

= "‘\’
N

FIXED HOUSING
STEEL

BOOT ASSEMBLY-TO-FIXED HOUSING PHENOLIC

INNER BOOT RING

GCP

FIXED HOUSING
INSULATOR
GCP

N

BONDLINE |

BONDLINE 2

BONDLINE | FAILURE MODE PERCENT OF
IBR-TO-FIXED HSG PHENOLICS C1RCUMFERENCE
FIXED HSG-TO-ADHESIVE 5
WITHIN ADHESIVE =
I1BR-TO- ADHESIVE 86
BONDLINE 2 FAILURE MODE PERCENT OF
FLEX BOOT-TO-FIXED HSG CCP CIRCUMFERENCE
WITHIN FIXED HSG CHARRED CCP 28
WITHIN INNER BOOT RING GCP 1
WITHIN FLEXIBLE BOOT NBR 6
ADHESIVE-TO-FIXED HSG CCP 62
WITHIN ADHESIVE 3

Corresponding Comment Number(s):

DOC NO.

3

TWR- 64204 lVOL

REVISION

SEC

lPAGE C—-4+8D



TAcoreof CORPORATION

SPACE OPERATIONS

General Hardware Clarification Form

Motor No.: 3607026 side: [ Left (A) @/Right (B) Date: /- 5 - 92_

Assessment Engineer(s)/Inspector(s): 7~ FREST72 N / L. W/ILKES

Description: F/YED MUS//G  BONDLINE METRL ScPFACT HARLDNE SS

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

ROCKWweETL - C HAR DN ESS MEASL AEMENTS

4 YAl AN & & AL
Lo o S Lol ATIONS

ph oM PEEES
Sy s TELT EJuA

Drs T APART
DFEF ANAL LEVLTH 20° z70°
HARDIED S 4p 2
| 49 48
zD 47
45 49

Cerresponding Comment Number(s): Z

pocNo.  TWR- 64204 JVOL
SEC I PAGE ~_ 49?

REVISION



T/ LoAo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-13
Cowl Ring Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) pate: 3-2-73
Assessment Engineer(s)/Inspector(s): W/ /L KE S
Cowl Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v
Record the Cowl Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.3 25 42 29 .58 28 69 25 .7/
1.0 B .67 30 57 28 L8 27 EF
2.0 .32 55 22 L0 32 ,éB , 30 £S5
1.0 27 .58 35 Lo 3% .42 3/ .7/
4.0 25 .40 35 59 357 .43 L3174
5.0 WA B7 X NA 97X NA oo F VA ) 10 >
6.8 WA 92 % NA Joo¥  NA Joo ¥ NA L LoSH
Negative Margin of Safety? Yes ‘/ No Station: Degree:
Notes / Comments # ToTHL &£pRo S0t A/ D cHpf DEPTH
Preliminary PFAR(s)? Yes ‘/ No Preliminary PFAR Number(s):
arification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION ______
SEC

‘ PAGE ~_49




Z/2£0A0€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-14
Forward Exit Cone Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) Date: 2-/-93
Assessment Engineer(s)/Inspector(s): |/ /L KE S
Forward Exit ne Phenoli tion Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v
Record the Forward Exit Cone Char and Erosion Measurements Below:
Station 0° 80° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 2L 7 F R .72 24 , 76 .25, 8/
4.0 7 6D A ,70 Bt A 74 .26 o0
4.6 2T LL 24 72 33 7 V37 JF
8.0 35 b Z 32 . 74 35 72 .33 .7/
12.0 rE N NA WA N A A WA Wp
w1 N
200 | | \
24.0 ‘
28.0
32.0
32.9 ’ :
34.0 v ! J 's y % v v
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes /No Preliminary PFAR Number(s):
arification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 lVOL
REVISION

SEC ] PAGE ~_s(



TAcoof CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-15
Fixed Housing Phenolic (CCP) Section Condition

Motor No.:  360T026 Side: Right (B) Date: Z- -7 2
Assessment Engineer(s)/Inspector(s): ju /L ) E S
Fixed H ing Phenoli tion rvations: Yes No Comment #
A. Cross-ply cracking in virgin material? ‘/‘
B. Ply lifting? V.
Record the Fixed Housing Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
0.0 09 90 .C5 /17 .06 /.19 W, =
1.0 06 .97 ot o8 02 L1/ 05 )07
2.0 o0 .92 01 .97 .00 99 o0 )z
3.0 .2/ , 00 .97 A .99
4.0 &7 L0093 oz 95
5.0 L 86 00 9L /,00 .97
6.0 L EE 02 .9) ,99 .98
7.0 0 87 00 9% J, 00 , 00
8.0 o0 79 00 30 oo AT / 87
0.0 £ 77+ .00 93 Nb N2 ! .76
10.75 A 167 * 07 &S VA R-CEE Y /. 70
Negative Margin of Safety? Yes / No Station: Degree:
Notes / Comments = 727#C DEPTH EFCS104” Pl s CHAR
Preliminary PFAR(s}? Yes /No Preliminary PFAR Number(s):
arification Form(s)? Yes ‘/ No Clarification Form Page No.(s):
poc No. TWR-64204 lvox_
REVISION
SEC

' PAGE ~_g



T2 loAof cORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-16
Throat Inlet Assembly Phenolic (CCP) Section Condition

Motor No.: 360T026 Side: Right (B) Date: 3 -~ 35— 93
Assessment Engineer(s)/Inspector(s): WL kKeE S
Throat Inlet Assembly Phenolic Section_Qbservations: Yes No Comment #
A. Cross-ply cracking in virgin material? _
B. Ply lifting? i
Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below:
Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.0 105 .57 AR YA L3 .58 LOZ =
2.0 e/ .5z /, 06 .53 /,07 .57 /. OF 5z
4.0 09 .59 LY .56 (160 iy
6.0 jo4 .57 /6 .57 JIF 4O 5 L2
8.0 /08 57 1.20 .5/ 22 .49 /2/ 52z
10.0 Ay ), /5,50 [+ 49 L5 5L
12.0 ) 15 vz /, /b 48 L5 49 /. 1% 5z
14.0 )12 .52 (15 47 /, /0 Y7 ), 12 . 5O
16.0 [ed 5% Lol .58 /.03 .55 oz 59
18-0 '?4 '5—9 l?/ réa ;92 ‘é/ -ga '44
20.0 YERRY VA 7 70 0 L7
22.0 o/ 77 H 79 L 4+3 B¢ de 59
23.0 Eaa B ¥/ E5 , 37 ES O O
Negative Margin of Safety? Yes [/ No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
arification Form(s)? Yes l/ No Clarification Form Page No.(s):
DOC NO. TWR-64204 ‘VOL
REVISION
— SEC IPAGE C-52




T ool CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-17

Nose Cap Phenolic (CCP) Section Condition

Motor No.: 3607026 Side: Right (B) Date: 2-3-9 3
Assessment Engineer(s)/inspector(s): wil K E S
N Phenoli tion Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? v
Record the Nose Cap Char and Erosion Measurements Below:
Station 80° 180° _270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
1.5 30 .67 .27 67 38 LT 26 L2
4.0 z4 7% A A YA 4/ =2 57
6.0 2/ 78 39 b5 ¥ (3 , 35 58
8.0 4+ 2 e 5F 44 4o A5
10.0 45 e 47 5/ , 50 .50 47 ,+9
12.0 5C .57 5% 5D 56 52 50 .52
14.0 57 57 57 523 6/ 52 L 56 , 5z
16.0 A 5/ 72 4D Lo ¢7 70 4=
18.0 EH ) B2 . HZ e G/ .79 37
20.0 Jcz 39 /.04 4L |10 48 )02 .37
22.0 /52 .77 /o7 6D 1,66 [ /53 53
24.0 ) L7 6L 1,7/ .65 /72 70 .72 .70
26.0 /O 77 118 LL 1,21 7 1.27 .7/
Negative Margin of Safety? Yes ‘/ No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes '/No Preliminary PFAR Number(s):
arification Form(s)? Yes v No Clarification Form Page No.(s):
DOC NO. TWR-64204 IVOL
REVISION __
SEC

I PAGE ~ 53




77 coo€ CORPORATION

SPACE OPERATIONS

POSTFLIGHT OBSERVATION RECORD (PFOR) C-18
Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition

wlotor No.:  360T026 Side: Right (B) Datee B--93
Assessment Engineer(s)/Inspector(s): W /L K ES
Forward Nose and Aft Inlet Ring Phenolic Section Observations: Yes No Comment #
A. Cross-ply cracking in virgin material? v
B. Ply lifting? [

Record the Forward Nose Ring (-503) Char and Erosion Measurements Below:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
28.0 [oe 70 /70 .77 (/F Lz e
30.0 Pt b7 /A K7 &L 92 ys
32.0 e A L7543 9T 4z IE L
Negative Margin of Safety? Yes / No Station: Degree:

Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below:

Station 0° 90° 180° 270°
Location Erosion Char Erosion Char Erosion Char Erosion Char
34.0 B3 59 .BZ .58 , 82 42 L E¥ VLo
36.0 ET 5L &6 L0 92, 5& - Y-
38.0 95 L .7/ 43 [, 0O 54 B A=A
L —
wo 7 4T 7 ez .z 37 g7
Negative Margin of Safety? Yes \/No Station: Degree:
Notes / Comments
Preliminary PFAR(s)? Yes ‘/No Preliminary PFAR Number(s):
<
arification Form(s)? Yes v No Clarification Form Page No.(s):

DOC NO. TWR-64204 IVOL

REVISION SEC PAGE
| PASE 54







TWR-64204

Salid Rocket Motor -
Thlokol Corporation

Appendix D
Nozzle Postfire Data

Final Postflight Hardware Evaluation Report
360T026 (RSRM-26, STS-47)

April 1993

Prepared for:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GEORGE C. MARSHALL SPACE FLIGHT CENTER
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812

Contract No. NAS8-38100
DR No. 4-23

WBS No. 4C601-04-01
ECS No. 554769

ZALo0A0E corPorATION

SPACE OPERATIONS

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511
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REVISION

360T026 Appendix D Contents

List of Figures
Description

RSRM Nozzle Liner Char and Erosion Station Locations ........
List of Tables

Description

RSRM-26A Forward Exit Cone Assembly Erosion and Char Data
RSRM-26B Forward Exit Cone Assembly Erosion and Char Data
RSRM-26A Throat Assembly Erosion and Char Data ..........
RSRM-26B Throat Assembly Erosion and Char Data ..........
RSRM-26A Nose Inlet Assembly Erossion and Char Data .......
RSRM-26B Nose Inlet Assembly Erosion and Char Data .......
RSRM-26A Cowl/OBR Erosion and Char Data ...............
RSRM-26B Cowl/OBR Erosion and Char Data ...............
RSRM-26A Fixed Housing Assembly Erosion and Char Data ...

RSRM-26B Fixed Housing Assembly Erosion and Char Data

pocno.  TWR-64204  |vou

Page

D-3

D-11
D-12
D-13

D-14
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SPACE OPERATIONS

1187

113.77
107.77

73.77
Aft Exit Cone Assembly

g 0.0 120 140 16.0 180 59

220

6.0 23.0

02 280 Nose Inlet Assembly
1.

240
Throat Assembly

Cowl, Outer Boot Ring Assembly

i
1

0.0 10 |

i 0 '

293005 py: )
~70 8090100 11.3
Flex Bearing Protector
4.50/\
i\ Centerline of Cowl Vent Holes
Figure 1
Nozzle Liner Char and Erosion Station Locations

REVISION DOC NO. TWR-64204 IVOL

SEC I PAGE
D-2
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DOC NO. TWR-60698 IVOL
SEC l PAGE E_j







DEGREE PREFIRE
LOCATION (INCHES)
0.0 5.633
21.6 5.626
46 .8 5.618
68.4 5.607
90.0 5.622
111.6 - 5.629
136.8 5.635
158.4 5.623
180.0 5.628
201.6 5.624
226.8 5.582
248.4 5.606
270.0 5.622
291.6 5.621
316.8 5.594
338.4 5.606
MEDIAN
5.622

A SAFETY FACTOR OF 2.0 IS REQUIRED

TABLE 1

RSRM-26A NOZZLE TO CASE JOINT PERFORMANCE

POSTFIRE
(INCHES)

4.262
5.000
4.962
4.731
4.710
4.481
4.797
4.878

MEDIAN
§.764

MDD

.371

o -

.618
.660
.904
.918

= o o O

.101

0.825

0.716

MEDIAN
0.865

ASF

4 O v O O 0 VW
o W oW,

MINIMUM MINIMUM

3.6

4.1

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION

REVISION _____
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TABLE 2

RSRM-26A AFT FIELD JOINT PERFORMANCE

DEGREE PREFIRE
LOCATION (INCHES)

2.0 2.686
16.0 2.698
30.0 2.696
46.0 2.701
60.0 2.704

"76.0 2.697
90.0 2.704
106.0 2.703
120.0 2.706
136.0 2.702
150.0 2.701
166.0 2.699
180.0 2.704
196.0 2.702
210.0 2.700
226.0 2.697
242.0 2.701
256.0 2.704
270.0 2.699
286.0 2.706
300.0 2.703
316.0 2.702
330.0 2.697
346.0 2.693
MEDIAN

2.701

A SAFETY FACTOR OF 2.0 IS REQUIRED

POSTFIRE
(INCHES)

2.

358

.294

.270

.330

.278

.285

.305

.322

MEDIAN
2.300

MDD

0.328

0.407

0.434

0.372

0.426

0.412

0.394

0.380

MEDIAN
0.401

CSF ASF
7.9 8.2
6.4 6.6
6.0 6.2
7.0 7.3
6.1 6.3
6.3 6.5
6.6 6.9
6.8 7.1

MINIMUM MINIMUM

6.0 6.2

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION

REVISION
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DEGREE PREFIRE

LOCATION (INCHES)
2.0 2.787
16.0 2.793
30.0 2.793
46.0 2.790
60.0 2.780
76.0 2.770
90.0 2.769
106.0 2.759
120.0 2.765
136.0 2.772
150.0 2.788
166.0 2.795
180.0 2.776
196.0 2.761
210.0 2.752
226.0 2.749
242.0 2.742
256.0 2.760
270.0 2.754
286.0 2.750
300.0 2.751
316.0 2.747
330.0 2.744
346.0 2.749
MEDIAN
2.763

TABLE 3

RSRM-26A CENTER FIELD JOINT PERFORMANCE

POSTFIRE
(INCHES)

2.614

2.591

2.643

2.609

2.615

2.609

2.605

2.629

MEDIAN
2.612

MDD

0.173

0.199

0.126

0.163

0.161

0.140

0.149

0.118

MEDIAN
0.155

CSF

15.0

13.0

15.9

18.5

22.0

ASF

16.1

14.0

22.0

17.0

17.2

19.6

18.5

23.3

MINIMUM MINIMUM

A SAFETY FACTOR OF 2.0 IS REQUIRED

13.0

14.0

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION

REVISION

DOC NO.
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SEC
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TABLE 4

RSRM-26A FORWARD FIELD JOINT PERFORMANCE

DEGREE PREFIRE
LOCATION (INCHES)

2.0 2.706
16.0 2.689
30.0 2.688
46.0 2.705
60.0 2.680
76.0 2.691
90.0 2.687

106.0 2.693
120.0 2.710
136.0 2.799
150.0 2.786
166.0 2.754
180.0 2.770
196.0 2.768
210.0 2.762
226.0 2.775
242.0 2.757
256.0 2.747
270.0 2.745
286.0 2.763
300.0 2.737
316.0 2.751
330.0 2.744
346.0 2.727
MEDIAN

2.744

A SAFETY FACTOR OF 2.0 IS REQUIRED

POSTFIRE
(INCHES)

2

.621

.642

.659

.636

.618

.609

.625

.633

MEDIAN
2.629

MDD

0.085

0.063

0.028

0.163

0.152

0.166

0.120

0.118

MEDIAN
0.119

CSF ASF
30.5 31.8
41.2 42.9
92.7 96.0
15.9 17.2
17.1 18.2
15.6 16.7
21.6 22.9
22.0 23.3

MINIMUM MINIMUM

15

.6 16.7

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS
NOT REQUIRED AT THAT LOCATION

REVISION ____

DOC NO.
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