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 subjec: ACTION: Prart & Whimney - Volvo Special Audit - Due: August20,1996 - 3

Reply to

Fom:  AS], NE-MIDO-45 ; Amn.ot: J Varoli:
To:  Donald Plouffe
Manager, Manufacturing Inspection, ANE-180

A special audit of Pratt & Whimey supplier control activities of Volvo in Trollhatten, -
Sweden was conducted from August 13 to August 16, 1996.
The audit team was composed off

Jobn Varcli, Team Leader

Richard Gidius, Aviation Safety Inspector, P. L

Daniel Kerman, Aerospace Engneer, ANE-141

The audit plan was as presented in the P.L's memo, entitled, “Audit Plan for Volvo
Flygmotor, Trollhatten, Sweden, JT8D-200 series engine, Fan Hub Investigation™. A
copy of the plan is attached as well as a copy of the In-Briefing Presentation at Volvao,
: which covered the Audit Plan and the guidelines for the auditing process. The audit
T guidelines consisted of the use of the ACSEP criteria as aids in the evaluation of the
subjects defined by the audit plan. As a result, the criteria utilized which were adapted to
_ the plan, were: Mannfacturing Processes, Special Processes, Design Data Control,
-, Nonconforming Material, Supplier Control, Internal Audit and Non-Destructive
’ " Inspection.

The Volvo Level 1 palicy quality document and the Level 2 quality documcnt, which . .
contained the division specific systems requirements, were in English. The Level 3

document which contaied the procedures and Level 4 document which contained the

work mstructions were in Swedish.

“dhree groups were formed with composition made-up «of.’ﬁ&‘&, Volvo 2and PWA
personnel Assignments were made as Tollows:

. 1. Engmneering Source Approval D. Kerman
{\- _ 2. Manufacturing Operations R Gidius
3. Blue Etch Inspection R. Gidius
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4. Fluorescenat Penetrant Inspection J. Varoli

5. Fmal Inspection / MRB Dispositions R. Gidius

6. P & W Specification File . J. Varoli .

7. Material Certifications : J Varck . .. ~ .
QONCLUSIONS' i

As a result of the evaluation, the team documented three (3) findings and two (2)
observations. In addition there were two (2) special :mphzs:s items noted to the

..  Prncipal Inspector.

The findings and observations were recorded using the Audit Plan as a guide.
Consequently the three findings were documented regarding the Engineering Source
Approval. However, from an ACSEP perspective two were recorded i the
Manufacturing Processes subsystem and the third was recorded in the Internal Audit
subsystem. Oune fmding was documented because it was found that the photo-
micrographs required by PWA 370 for hole processing was not done in all instances.
The other manufacturing finding was documented because a number of process changes
that were significant were improperly classified as “insignificant™. The third finding was
documented because it was found that thc Volvo mternal audit schcdulc had not been
fo[lowed.

The two observations were recorded at Finzl Inspection in the Manufacturing Processes
subsystem. Onc observation was recorded for an isolated incident of not having an
imspection stylus, used to inspect for excessive spiral tool marks in the tie bolt holes, in
the inspection area. The other observation was documented for conflicting notation of
surface fiish requirements in various documents.

One special emphasis item was documented for the lack of a definition of tool sharpness,
while the ESA refers to post machining metallurgical acceptability as a function of tool
sharpness.

The other special emphasis item was a note to the P.L. te review the P&W files regarding
the supplier approval status of Cameron as a hub forgmg supplier, at t.hc time of delivery,
since this could not be concluded at Volvo.

Attached are the 8100-6 ACSEP Forms, the Exccutive Summary used at the close-out,
the Audit Plan used for the evaluation and the Daily Journal

;_/{/ hn Varoli -

Attachments
File:




SPECIAL AUDIT

PRATT & WHITNEY - VOLVO

EXECUTIVE SUMMARY

FINDINGS / OBSERVATIONS:

During this evaluation the team documented three (3) findings and two ( 2) observations.

1. ENGINEERING SOURCE APPROVAL:

There were three findings and no observations recorded regarding this subject. The first finding
was concemned with non-submittal of substantiating data for the tie bolt hole drilling process
phase of the manufacmiring processes. The second finding was concerned with the submittal of
multiple changes to process parameters, tool design and tool supplier, as insignificant. In
accordance with PWA ESA 370 requirements, the changes should be significant.

" The third finding was in regard to noncompliance to ESA quarterly auditing requirements.

* 2. MANUFACTURING OPERATIONS:

There were no findings or observations recorded regarding this subject.

3. BLUE ETCH INSPECTION PROCESS:
There were no findings or observations recorded regarding this subject.

4. FLUORESCENT PENETRANT PROCESS:
There were no findings or observations recorded regarding this subject.

S. FINAL INSPECTION:

There were two observations regarding final inspection.

Onc was involved with a missing inspection stylus at the inspection station.

The other observation was in regard to conflicting surface finish tie bolt hole requirements.

6. P & W SPECIFICATION FILES:
There were no findings or observations recorded regarding this subject

7 MATERIAL CERTIFICATIONS;
There were no findings or observations recorded regarding this subject

%4 f | & // :5“/ 7 /
John VW eam Leader Date / / N,
¢ i
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—" - ACSEP No:
LA ACSEP Record of B
LS. Departmaent of Transportation Findings / Observations Project No:
Fede?:l?Aviaﬂon Administration &s PE 13 NE-D
Evaluation Coatrolling PWA ESA 370, Rev. F Applicable
Criteria 4E2 Document: Volvo Quality Manoal , 5/96 FAR 21.165 (2)
Number: Section: .
FINDING OBSERVATION- . B T

(X] system [safety Mo 2t [Cdsymem  [Jisotated [JFAR. No. ___

Required Condition;

.PWA 370 “Engineering Source Approval” establishes engineerine requirements for substantiation of

new manufacturing processes. For the FT8D fan hub P/N 5000501 engineering requirements for

substantiation of hole processing requires the following: “The metallurgical acceptability of all

procedures used to produce all holes, must be determined through

the use of both transverse and planar micros™ (photo micro-graphs).

Eacountered Condition: o . ) @ Discussed with Fac

Review of Voivo qualification reports for original ESA approval of hole manufacturing revealed

that such a qualification was not accomplished for the “drlling™ process and had only been done for

the boring and honing aspects of hole manufacturing. Further review of tool (drill) changes revealed

several new drills where such a metallurgical evaluation was not performed and several drill

changes where it was performed.
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Signature of Evahuator: Office Symbo! Date

Daniel Kerman % q ANE-171 ' 8/15/96

FAA Form 81006 (12.8
FOR OFFICIAL USE ONLY (when filled in}
Public availability ta be determined uncder S U.5.C. 552
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- — ) - ACSEP No:
ACSEP Record of
. N 3 Project No:
~artment of Transportation Findings / Observations
.al Aviation Administration & PE 13 NE-D
.aluation . Controlling PWA 370, Rev. F 1112/92 Applicable
Criteria 4P1 Document Volvo Quality Manuoal, 5/96 FAR 21165
Number: Section:
FINDING OBSERVATION . g
[X]sysem [[Jsafey No._ 2 Cdsysem  [Jisotaed  [JFAR. No.

thuir:d Conditica: -

. _Paracraph 3.3 (significant change in processes) of PWA 370 “Engineering Source Approval™, requires

that a process approval record form # 4692 be issued for significant changes.

Sienificant changes include-new tooling, sequence of operations, and a change in any process which

could result in cracking or location within a plant.

Eacountered Caadition: ' ' ) E Discussed with Fa.

Review of manufacturing process parameter changes and tooling changes for hole drilling of

PWA fan hub p/n 5000501 found the following. From 1988 to 1996 Volvo processed 12

insignificant process changes to hole drilling in which tool design, tool source or process parameters were

changed. The changes should have been classified as significant with subsequent process qualifications

performed as necessary.

Attached: List of changes

Signature of Evaluator: Office Symbal ] Dawe

-~

Dasiel Kermin  pupme—eidm—_ |  ANE-171 8/14/9¢

FAA Form 8100-4 12.5m
FOR QFFICIAL USE ONLY {when filled in)
Public availatilty to be determined uncer S U.S.C 552 . ““\_‘
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-" . . ACSEP No:

& ACSEP Record of - |
U.S. Departrnent of Transportation Findings / Observations Project No:
F.d-E:fAvlauon Administratio £ PE 13 NE-D
Evaiuation - | Controlling PW-SQA 6076AB Applicable
Criteria -1SM1 Document: Volvo Quality Manual, 5/96 FAR 21.165 (a)
Number: Section:
FINDING OBSERVATION E

[X] system [ JSafey No. 3 [Jsysem [Jisolated [ JFAR  Na.

Required Condition:

PW QA 6076 AB, Section II, Paragraph 2.1 states in part, “Supplier shall ensure that adherence to

P & W ESA reguirements is controlled and monitored on an audit basis once each quarter for each

[

reason.

Encountered Condition: E] Discussed with Foc.

In review of Volvo ESA auditing records, it was found that in 1990 only one quarter was audited

(December, 1990). Further review also found that there were no ESA audits conducted during calendar

year 1995.

Attached: QA 6076 AB

Volvo Quality Standard 178152

o

Signature of Evaluator: _ . Office Symbol Datc
Rich Gidius % ] NEMIDD-41I 1 B/15/96

FAA Form 81006 (1243 -
FOR OFFICIAL USE ONLY (when filled in)

Public avaitabilty to be deterrmuned uncer 5 U.S.C. 552
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. WwOIOELVO T asse0e < ™17 81 52
Yarro Aero Corporation _ . Aoaroves you = mar Rale
‘ ) e g2 *T™ 199605 = 1602
((- T L T s SeuSecenne v .i s Ma Yeur = - Page Ma.
15. KORREKTIVA ATGARDER VID ' 15.CORRECTIVEACTIONAT -~ - =i
*OVERINSPECTION® 'OVEHINSPECTION‘ - ' L e
28 R
Férfelsomuppﬁdsmd'Ovemspecﬁon'l " Fordemancnslomdaﬁverhspecﬂon atdeﬁveq ?“;—::* g
samband med lgveranskontroll av P&W-detalier . - - Inspection or P&W parts shall a comeclive action ¥'§ g
skall gara begiran av komrektiva Atgarder. Denna mquestbe:ssued.mlsshaﬂbohwrﬂ:ng.s«abo -
skall vara skriftlig. Se dven 17 81 66. 17 81 66. s Fo :.;_,__ ." )
16. PAW MCL-RELEASE AV MATERIAL FOR 16, PAW MCL RELEASE OF m‘rr—:nm FOR -2¢ 7
HUBQCHDISK | HUB AND DISK
F&r vitala roterande detafjér skall Amnen 6l dessa Material for rotating parts shall be accepted by
vara godkinda av P&W Material Control P&W Material Control Laboratary before they ara
«g Laboratary innan de utldmnas frdn . released by Receiving Inspection to Manufacturing.
Mottagningskontrollen tifl Produktion. (See MCL-F286).
{Se MCL-F26).
Berdrda detaljer: Parts concemed:
L JT80 : JT8D
= Hub front : = Hub front
- Disk 1.5 . -Disk 1.5
-Disk 3 =Disk 3
.. =Disk11 S ; . ~-Disk11 o
) o "~ JT90 £
"« Disk S -Disk 5
- Disk 9 ~-Disk 9
=Disk 11 =Disk 11
- Disk 13 = Disk 13
- Disk 15 . - Disk 15
PW 2000 PW 2000
= Hub front HPC - Hub front HPC
17. HANTERINGS- OCH FORORENINGS- 17. FOREIGN OBJECT DAMAGE (FOD)
. SKADOR .
L : :
17.1 - VAC skall upprdita metoder och skapa - 17.1 - VAC shall establish methods and facilities
~-.  mdjlighet till identifiering, hantering och fdmads- . for identitying, handling and storing parts to ensure
fdrvaring av detaljer. Detta fdr att s3kerstalla att against damage, deterioration or substitution,
C detaljer inte skadas, f6rstdrs eller fdrvixias.
172 - VAC skall s3kerstalla att produkter, spedellt 17.2 - VAC shall ensure that products, particularly
detaljer och kempletter som ar kansiiga & cch kan parts and assemblies susceptible to FOD, are free
ta skada av frdmmande {dremdl, ar fria fran from foreign abjects and FOD resulting from VAC
frammande faremal och ej har skadats till {3ljd av processing.
hanteringen pd VAC.
Speciell uppmarksamhet skall fiktas mot féljande: Specific attention shafl be given to items such as:
- hantering av mat och dryck i nirheten av detafjer -Yood and beverage control
k -« tAmplig rengdring av invandiga halrum - proper cleaning of intemal cavities
-~ utvandig rengdring som skall utféras efter - extemal cleaning following evidence of extemal
upptackt av utvandiga lGroreningar ccntamination

- kontrell p& antal verktyg och sma detaljer - tool and small part accountability contrels
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8. REVISIONER 8. AUDITS

Lolaler, p}odu!der. rutiner och arikiv has VAC och

- leverantSter tll VAC skall gdras tillgingliga {or

4

myndigheter och kundrepresentanter som auditerar
PAW styming av [everantdrer.

Periodiska revisioner utfdres enligt QC 04-10.
Rappportaring av dessa revisionsresuitat il PAW
skall ske pa {Sfjande sitt

« PWA blankett 7382 som ar utgiven dv P&wW
Inkdpsavdelning skall anvindas. Denna erhdlles
frin P&W SQPR.

= Den del av blanketten som behandlar VAC:s
intema dokumentation skall vara itylld och
Sverimnad till P&AW SQFR 4S5 dagar efter
blankettens erhdllande.

= Den del av blanketten som behandlar VAC's
revisionsverksamhet skall vara tfylld senast 1 &r
efler maottagandet av blanketten. Ifylld blankett
siall dverldmnas till P&W SQPA.

.. Far att tlimdtesgZ kraven i PWA Engineering

Source Appraval enligt 18 97 58 (PWA 370) skall

Kvalitetsrevisioner utfdra kompletterande revisioner

med tidsintervallet max 3 minader. | revisivsnema
skall ingd en kontroll att operationsbeskrivningar
har blivit godkidnda av P&W, samt att dessa ef har
Andrats utan godkdnnande av PAW.

8. TYPKONTROLL

Typkantroll f5r annat 3n gjutgeds, smiden och
valsada eller svetsade tingar.

9.1 Typkontroll, aflmant (Se dven QPC 12.50) -
VAC skall ytfdra och dokumentera typkontroll pa
samtliga ritningskrav pa gilfande ritning och pa
samtiiga egenskaper pd ingdende detafjer. Detta
skall utfdras pd en representativ produktionsdetal]
{Gr att verifiera att tillverknings- och
kontrollurdedag ar korrekt. Handelsvaror som
muttrar, bult, stiit etc och vissa egenskaper som
sma invdndiga gangor, hal, spir vitka kontrolleras
med standardverktyg som gangtolk, rylindettolk,
skjutmitt etcbehdver ¢j undergl typkontroll
farutsatt ant annan melod atft verfiera tillverknings-
och kentrellunderiag finns och 3r godtagbar (6r
PAW SQPR.

VAC's and VAC's subcantractors facilities, .
contracted products, pmceduresandmaardsshan St
be made available to Government and customer *© . - -
representatives auditing P&W control of suppliers. ©— -

Periodic audits are performed in accordance with
QC 04-10. VAC shall report these audits to PAW
per follawing:

- P&W form 7382 obtained from P&W Purchase
department shall be used. P&W SQPR will
distribute this form to VAC.

- The VAC documentation portion of the form shall
be completed within 45 days of form receipt and
provided to P&W SQPR.

= The VAC Compliance Audit portion of the form
shall be cuompleted within one year after
reception of the form and furmished to P&W
SQPA.

To ensure compliance to Engineering Source
approval requirements per 18 97 58 (PWA 370),
Quazlty Audits shall in this aspect perform
additional audits at a time interval not exceeded
three months. Audit in addition to verity compliance
to process sheets requirements, shall include a
check to verify that prucess sheets have been
approved (signed} by P&W and have not been
revised without prior P&W approval.

9. FIRST PIECE LAYOUT INSPECTION

First Piece Layout for other than Castings,
Forgings and Rolled or Welded Rings.

9.1 First Pieca Layout, General {Ref. QPC 12-50) -
VAC shall perform and document First Piece
Layout on al! drawing requirements on actual
drawing and on all characteristics on
subassembfies. This Layout Inspection shall be
performed on a representative production article in
order ta verily that manufactuning and control
methods are complete, "Off-the-shelf” tems e.g.
commercialty available nuts, bolls, pins etc and
certain article chamcterstics e g. small intemal
&hreads, holes, slots, #lc inspected using standard
gages as thread plugs, cylinder plugs, verniers elc
do not require Layout Inspection provided some
other means of asunng the adequacy of

manufacturing and inspection instructions are y
employed and acceptable to the P&W SQPR. q
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ACSEP No:

D Sysiem DSa.fcty No. |

Q ACSEP Record of

U.S. Department of Transportation indi ervations Project No:
FederaipAviaﬂon Adminlps::rzt!an Findings / Obs PE 13 NE-D
Evaluation Controlling P & W 6076 AB, SQA Program Reqts. | Applicabie

Criteria 4P4 Docurzent: Voivo Quality Manual, 5/96 FAR - 2L165 (a)
Number: Section:

FINDING OBSERVATION

Cloen (fuomet [loar de

Required Condition:

. Pratt & Whitney Quality Assurance Data (QAD), requires Valvo compliance to Visual Standard (VIS)

454 F.

Reference: QAD number 5000501, Rewvis

ionD

Eacountered Coadition:

@ Discussed with Fa:

In review of the required condition at the Volvo hub Final Inspection Department. it was found that t!

0.007R stylus (TAM 142928) required by VIS-454, Table I, could not be located. The purpose of the

0.007R stylus, is to inspect for excessive spiral tool marks in the .D. of the tie bolt holes.

Attached: VIS -454 F

Volvo Spec. No. 176512

QAD 5000501, Rev. D

IMS Sheet, Visual Inspection Requirements

Office Symbol Date

Signature of Evaluator:
; Rich Gidius . M - { WNEMIDD-31 81314196

r

FAA Form 81008 (32.8m

FOR OFFICIAL USE ONLY {when filled in)

Public availability to

be ceiermuned under 5 U.S.C. 552
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&W : .
_ Paul Bardwell, MCL Supplier Metallurgical Control . T
_~ Jim Koreakiewicz, MCL Noadestructive Testing =~ S S

JT8D Ist STAGE FAN HUE SYSTEM REVIEW AT VOLVO S

George Martello, Quality Engineering & Review

Mike Palazzi, International Supplier Quality Assurance -
Joe Sullivan, mxuials Engineering/Engineering Source Approval

EURPOSE
To review the cause of a lacalized mctaﬂurglml condition found in 2 5175— 5195 tic rod

hole on part number 5000501-01 s/n R32971.

FINDINGS:

1.

vac?604

ROOT CAUSE: USE OF COOLANT CHANNEL DRILLS

One step plunge with no chip clearing tool retraction.
Evidence of localized titanium chip deposits mechanically attached to shank of coolant ,
channel drills corresponding to area of metallurgical damage on failed part. - -

: Laboratory tests exhibit a2 microstructure similar to that observed on failed part. REbs

High incidence of SRON activity, tool burmng, and tool breakage occurred during use
of coolant channel drills.

EFFECTIVENESS OF BLUE ETCH ANODIZE INSPECTION (BEA)

Holes exhibit numerous BEA indications after intfentional abusive machining
Established metallurgical test plan to evaluate BEA indications for evidence of
metallurgical damage to correlate nondestructive inspection techniques. -

SPECT POPULA'ITON

Team consensus is that the su.spect populanon has been identified (8 additional parts)
based on samples above and Volvo review of inspection records of all parts they have

produced.
CURRENT PRODUCTION: NOT SUSPECT

Uses modified conventional High Speed Steel drill utilizing 2 complete tool
withdmwal for chip cleaning after each 200 ofhole jength.

BEA history shows no rejects.

Reduction in both SRON activity and tooi brezkage.
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3 | - . ACSEP No:
& ACSEP Record of
U.S. Department of Transportation Findines / Observations Project No:
Federai-Aviation Administration 8" PE 13 NE-D
Evaluaticn ‘ Controlling PWA SQA 6076 AB Applicable
Criteria 4Q1 Document: Volvo Quality Manual, 5/96 FAR . 21165 (a)
Number: Section:
FINDING OBSERVATION .

[ system [Jsafery No. | System [X] tsotated [CJrar. No. __ 2

Required Condition: . : ‘ '

. Reference: P&W Hub, P/N 5000501

Manufacruring Operation Sheet for operation 113, honing of tie bolt holes, calls for a 0.8 surface
finish (32). ‘ '

Encountered Condition: E(] Discussed with Fac:

Review of manufacturing operation 113 revealed that surface finish is not being inspected at this

operation. Further review finds surface finish is being inspected at Operation 230, Final Inspection

at Inspection Method Sheet (IMS) Sequence No. 1991.

TMS No. 1991 calls out five (5) different surface requirements ( 1.6, 0.4, 0.5, 32, 0.8). Tiebolt holes

are being inspected to 1.6, the engineering drawing requirement. However, there is no distinct

IMS sequence specifically called-out for the tie-bolt hole surface finish.

Attached: MOS Operation 113

Operation 230 IMS

Signaturs of Evaluator: Office Symbol. Date
{ Rich Gidius - | NEMIDD-41 | 8/14/56

i

FOR QOFFICIAL USE ONLY (when [illed in)
Puttic availatility to be determined uncer S U.5.C. 552

FAA Form 81006 (1260 <



( . EVALUATION SPECIAL EMPHASIS ITEMS

ACSEP NO. : _ PROJECTNO.  PE 13 NE-D
"% " NOTETO MIO MANAGER AND COGNIZANT PRINCIPAL INSPECTOR = - © ~

L In accordance with PWA 370, ESA approval process procedures, P&W provided Volvo with
cagineering requirements for process approval. For hole processing it was stipulated that Volvo
must submit evidence of post machining metallurgical acceptability for samples machined with a
sharp tool and samples processed by a tool immediately prior to resharpening.

Review of Volvo process mstructions as well as machinist training requirements found no evidence
both quantatively or qualitatively which establishes the definition of a “tool immediately prior to
resharpening”.

_ Itis recommended that due to the airworthiness significance of engine hardware processed within the
ESA system and the importaace of substantiation being based on tool condition, the definition of tool
sharpness should be precisely defmed -

2. Approved hub forging suppliers are P&W, Ladish and Cameron Iron Works. Approval status of
~ Cameron was not conchusively established for an order placed in 1988. A review of information
.. 2= available at Volvo, provided a degree of confidence, but it is recommended that the P&W approved
-~ supplier list, for that time frame, be reviewed at P & W to assure the status of Cameron when the
hub was received at Volvo.

NOTE TO ACO MANAGER AND ASSIGNED PROJECT ENGINEER
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Subject: Audit Plan for Volwvo Flygmotor, Trollhatten,
Sweden, JT8D-200 seriaes engine, Fan Hub Investigation.

From: Richard Gidius, ASI, NE-MIDO-41

To: John Varoli, NE-MIDO 4§
Dan Kerman, ANE-142

-

* The following audit plan for the subject company is listed
below. Tha tentative plan now is to depart from the United
States on August 11, 1996 and arrive at Trollhkatten, Sweden
on the afternocon of August 12, 1996.

The audit/investigation at Velvo will begin on August 13,
1596 at arproximately 8:00 A.M. The time span for this
audit will be froem three to six working days to complete.

The audit will be conducted utilizing the Pratt & Whitney
quality assurance flow down requirements to Volvo. The
methodology of the audit will be in accordance with FAA
Order 8100.7, ACSEP evaluation criteria. The main focus of
this audit will be to review the controls for the
manufacturing and quality control requirements for the PLW,
JT8D-200 series engine hub, P/N 5000501-0l. Special emphasis
-.will ba placed upon the fabrication and inspection of the

“"hub, tie bolt holes.
The audit will consist of the following:

2 1. Substantiate that P&W, Engineering Source Approval
(ESA) per PLW Specificatien 370, was granted to Volvo by P&W
for the manufacture ©f the subject hub.

a. Verify that any and all significant
changes made to the manufacturing process which would
require PLW, ESA approval, were submitted to and approved by
PER. .

: 1. Were there any significant changes
(approved or unappoved) made to the hub, tie bolt hole
machining operation, which could establish a czuse for

abusive machining?

b. Verify that Volveo is auditing the hub,
ESA process per the requirements of P&W Specification 370.

2. TReview the manufarturing vperations Tor the
drilling and hoaing of the hub, tie bolt holes.

w e
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a. Adequacy of work lnstructions.
1. Gage call-outs.
2. Tools and fixtures identified.
3. Dimansiocnal and visual .

requiremnts listed. 4. Ow Op. Cer"' ?

. b. Ravisions to work 1nstructions 1n . -L? 3,
accordance with Item 1(a) abova. - - TR
1. Are work 1nstructlons stamped
with or identified as “ESA” approved work sheets?

c. Witness (if possxble) the drilling and
keoning cperat;ons of the tia bolt holes, to substantiate
compliance to the work instructions.

3. Review the Blue Etch Anodize inspection process per
PEW, EIS-13, Code B, Method EIM-3.

a. Ensure hub has no type of plating or
coating on surfaces to be inspected, prior to Blue Etch,

b. Ensure hub receives a thorough c¢leaning
prior to the anodize application. .

c. Ensure that the inspection requirements
include as a minimum, the requirements of EIS-M and EIS-13.

d. Verify that Volvo, Blue Etch Anodize

inspectors are certified to a minimum of a Level II.
Reference: P&W, Nondestructive Test Qualification and

nonconformances.

Certification Specification (NDTQ), dated 8-30-88,

e. Ensure there is a system in place that
identifies, segregrates and documents Blue Etch detected

" 1. That nonconforming parts are
submitted to Volvo, Preliminary Reveiew (PR) personnel for
subsequent disposition. (submit to P&R MRE, scrap, rework)
Reference: PWA-QA-G6088. -

4. Review the Fluorescent Penetrant Inspection (FPI)
process per FFM Master, dated 1-15-56. Ensure compliance to
the FPM Master.

a. Ensure hub is being processed utilizing
FrM¥-Code 7 {ultra high sensitivity penetzant) and is being
inspected to the FPS-M Method.



<
V :
( ’5 : . b. TInspectors certified to Level II.
Refaerence: PaW, NDTQ, dated 8-30-88.

c. Nonconforming mt:enal is processed per

- Item 3 (e) (1) above _ L EEEmE T
- E : o p .‘,:‘ .--\.-\:#_.!i 5‘"';;.: -'-_“'.'
r— S. Rev:.ew the 1nspection operat‘!.on vhich parforms the

final wvisuval inspection of the hub, tia bolt holas.

A PR
- -.,-

a. Ensure PEW Visual Standard 454 is b-eing
ut:.:.lz.zed by inspection personnel.

i . Perform visual inspection of hub, tie
bolt holes utilizing VIsS-454. Is inspection standard (VIS-
3 454) adequate?
)

N .
'Q c. Ensure inspection work instructions
include the inspaction of hub, tie belt holes, surface
finish requirements as required by the Engineering Drawing.

1. FWhat type of inspection method is
: .used to verify surface finish? Is it adequate? .

-0 - mT P - . -
T et fa, e [, Y . = -
PR - D - -z

T " d. Are visual detected noncoformances being -
processed to Volvo, Preliminary Review parsonnel?

t
€. Does Volvec have on -file, all of the P&F T:
-'\’.'\,’- specifications listed in P&R, Requirement Control Caxd (RCC)
v nucber 016? Note: That are applicable to Volvo.

7. Review material certifications received in with hub
forgings, for compliance to the material specifications.

a. Are hub forgings being purchased from

s Fﬁ" : apprOVe-d P&W sources? Raferenca: FRA 300
(,.
A The above audit plan inspection criteria, represents the
A{]. minimm that will be reviewed by the FAA, audit teanm. }

et buring the conduct of this audit, other areas of Volvo’'s
quality system may be reviewed based upon results of audlt

findings.
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Réview final insiié(éii‘éii operation

HL
ll" \

AUDIT CONTENT (Cont )

Review FPI process |

- disposition of iﬁincbnfoﬁhance;?j{%"i
Flie of applicable P&W specifications | e
Review of material certifications

Ay other areas deemed appropriate i, -

. ‘,.___-
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1. Substantiate that P&W ESA (Spec. 370) was granted.

. verify clmnge approval

. assess whether any changes to machmlng operation could have caused
abusive hachining

. verify that Volvo audlts conducted

P

2. Review mfg operations re tie bolt holes#- LT e

. Work instructions - revisions; ESA approved
. Witness drilling & honing of tie bolt holes

].3. Reéview Blue Etch anodize inspection process per P&W methods -~ .



AUDIT GU DELINES AR
"‘Hf'n : NOE ‘ ’
® Product audit as per FAR 21 157 re compliance with FAR 21. 165 R
. ® As tresult of LOL issued to P&W ﬁ, o ,t

."‘\" ."' ‘:!7- l' R
"‘l.'\ {'.."‘ ....‘;.-' .

+ In Atcordance with ACSEP procedures i | e

{ Design Data Control; Mfg Procmen Special Processes; Nonconforming Mlter!lh
Supplier Control; Internal Audity NDT )

Review of Mfg controls & QC Reqmts for hub, as prescribed by P&W:ﬂo'wdown

protedures - ? s
+ Spétial Emph'ms on fab & inspechon of hub tie bolt hole .;,'-f’.

&
Coliadbg . .




C o P&W - VOLVO FAN HUB SPECIAL AUDIT
| DAILY JOURNAL
August 13, 1996
Dot PeW LFV FAA VOLV
George Martello  Staffan Jonsson Richard Gidius Guanar Cegrell
Joe Sullivan Bo Karistrom Daniel Kerman Bertil Anderson
Mike Palazri Kar| Olof Thor John Varoli Hans Widsrberg
Pl Bardwe(l Inger Johangcon
Jim Korenlkdewicz ’ Sverker Johnson
Henry Johansson

o McDonnell Douglas representative was asked not to attend, since this was not an accident
investigation, but rather an FAA audit of P&W control of its partner/supplier, Volvo.
e In-briefing was presented, cutlining the scope and guidelines of the audit (copy attached).
o Teams ascignments were made as follows:
) R Giding Manufacturing gperations; final inspection operations,
tao-r - . Blue-emhanodmmpecnonpxm
TN 1. Varoli: Hmz&nmntlnspecﬂon,?&Wspac:ﬁcznmﬁle;mmﬁalspec&

7 Relative to FPI, P&W Spec. No.FPM Master Revised 1/15/96 and Nondestructive Test Qualification
Specification, Chg. K were reviewed. In addition Volvo Quality Manual, QC 01-01, dated 5/96, the
Level I document, was reviewed. This document, which contains the Volvo common systems
requirements is in English, as is the Document level 2, which contains the division specific systems
requirements. However, the Document level 3 which contains the Division specific quality
procedures and the Document level 4, which contains work instructions are in Swedish. The latter
too documents were “read™ with a translator. The Volvo documents that correlats to the P&W FPL
. Master and NDTQ specification were reviewed for correct flowdown. No discrepancies were noted.
o P&W personnel briefed FAA on the progress of their audit at Volvo during Monday, August 12
_ . e Three teams were formed, with composition made-up of FAA, P&W and Volvo personnel.

.. . e Areviewdf the Engineering Scurce Authorization revealed that 12 process and tool changes by
. "~ Volvo were classed as Insignificant and accepted by P&W field personnel, but should have been
AP ~ a:egon:md as Significant, in accordance with PWA 370 Enginesering Source Approval Reqmmmenu
' " warranting mewby?&w Engineering and Quality personnel. In addition it was noted that there is

no definitive criteria for tool resharpening. This is an essential requirement placed on a supplier such
as Volvo by PZW engineering for hole drilling and thus should be quantitatively established. .

e During the review af the Manufacturing Processes, rough drilling, boring and honing were witnessed.
A question whether does the resultant surface finish after honing, satisfy the manufacturing
requirements, will be pursued tomorrow,




( ) “'. Angust 14, 1996 .

- . mﬂnmmmmmmmmavmommewdmdwﬁmdbbem ‘ T
_ i compliance with PEW FPM Master, dated 1/15/96. Thea:mpu:umdFPlprmmthnthe .
- © . hubis being processed utilizing FPM-Code 7, aptmibedbytheP&WFPMMm ‘I'heﬂ’l‘;
TELT - . _ inspectoris centified to Level II, as per the PAW specification. . e AT __;—.‘;-,',
=TT E e mmmmmmmm=mm 'l'heqnsnon NE
. whether only P&W approved sources are used is 1o be pursued.
T . - & The ESA review continued Hme&thnﬂp'umdtthupphuRepatd’Non- w0
o conformances (SRON)'s regarding tool-type of problems. Alsothemponufemhntchznnd g
drilling smearing affact had not been presented to FAA.
e The Blus-etch procass was reviewed and found to be in compliance, o
The stylus necessary for hole inspection was found not to be in the area.
‘The surface finish requirements specified on the drawing and the IMS were different and were
found to be confusing

\

August 15, 1996

) . P&WwaszdmdmpmndetbeSRON‘sfarmewhyFMengmeenngpumdmdtmsm
v:—'::’-fm#"‘m Co
5';’7 . 'I'hes::pphercomlMtprmaVonwasrmemdandnmfmndthzanmqmmemsm
not being adhered to.
e The approved suppliers for the hub forgings were reviewed and it was found that proper certifications
- from apgroved suppliers were filed at Volvo, However the approval status of Cameron Iron Works io
" 1988 remained to be verified at P&W.
e The doss—out bricfing was conducted and the team departed for Gothenburg

' ﬂ1-






