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M r. G ordon 3. H odne?;


NTSE AS40

490 L'Enfant Plaza. South West


W ashnglon. D .C . 20S94


Subject: NTSB &quest For Inform ation - P&W Rocbdures With V olvo flygm m r

Rcgard~ng The M anufacture of JTSD-219 W F ront Compressor, Fm nt JW ~oo0501OI 


Reference: NTSB M er, G. J. Hookey to M . 1. Young, Dated 7/12/96


Dear MI. H ooky,

The intent of this later is to edmpss the National Tw qm tation Safely Board's W SB ) request for inform ation.


as slated in tb e ra ka cd  letter, regarding M U & W hiiney's P&") Q uahty Asarraoce S w u ith  Panicular 

S000M 1-01, S N R 3 2 9 7 1 .~ ~ ~ w a ~ im ~ lv ed in th c~ (aAirli~ea&euncontainmemOnJuly6.19%. 

T hc infom aion to address p u  (I 1) quenions and q u e s t for " Irin g and inspoclion m a  folloax


Q uestion 1 : How long bas Voko FIygm Otor bccn a vendor for P&W?


Response 1 : V olw  u s  origidy approved as a vendor for P& W  in 1966,30 years ago


Q uaion 2: Hmv long has V olvo flygm otor bccn m anufacturing JTSD-200 series. Front Com pressor. Front Hubs


for P& W ?


R eqonse 2: Volva FIygm otor has been num dauring JTXD-200 Sen=, Hub, PN 5O O o50101 for P& W  since


chur P&W  Enginw ing Source Approval uzs granted on 12/12/W .


Qucaron 3: How m any JTSD-200 series hubs has Volvo Flygnm cor pm dxced for P&W? W here, num erically, was


the f " d hub in rhc poducl*m  m  of front "p ra s o r front hubs at V olva -I
? 

R apom e3:V ol~~~rhasproducedatofatof2,329.P N 500050101H ubsforP & W sinct 1UIU84. The


failedD elIaairlihubidentifredasSN  R 32971.heStm deLC C .& 4019.w arthe 1,10010 1,105part


Pm C tuadbYV~.

Flygm aor? lfso,whrwactheothermanutaaunng ' 

facilities, what was the time fram e nllen JTSD 200 fIw u


-.̂-,.A 'i) 
 - :c Volvo Flygm otor and the m anufaam  ofthe JT R h719 W v5-Fm t Cam pressor, Front (m ).


puestion 4: Ikn JTSD-200 series from  com pressor b n t hubs been " d at othtr facilities h i &   Volvo


com pregoc front bnbr uw e m anuraenvcd at thac &er facilitia. and w hat was the m  n  for changing 10 Volvo


flypotor 01 am lbu vcndor?


R esponst 4: P&W rccdrdr show that PN 5000501.01, hubs were -and supplied by nw 0th- w um x in


addition to Volvo. Atlantic M achine supplied pans 10 P&W  in 1979, and again in 1981 through 1987. P&W's


N o d  H a\.en W ty pm dused and supplied pans from  1980 Uuough 1981. Volvo was brought OD board as a


vendm of thss hub in 1984. at w hich tim e they beum e a parhraw ich P& W  infhe JTSD Rogrdm  baredon a


P&W busiass w  o n  to expand the "p an y's globd position in tbc im crnational m irk l.
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Q uestion 3: b e ~  P&W  have a certification process in which ~.cllbors such as V olq FlypW tO I must qdifr. IO


m anufaaw e com porrentr utch as th JTSD-200 h n t com pressor front hub'? If SO, hO W  is that curificati on pmcess


accom plished? U P& W  Fwtidcs a vendor, b  that certification a pennulent a@  or am the vendors subjm to


recurring inspfftions and rcccfiitication? If th  u d ors an required to be ncenifid whaf is thc duration of the


certfication process?


Response 5: Each vcndor man-ng and supplying engine pans for P& W  produnion dlgina is m ed 


to a prc-awwd survey that they m ust N cassfulp pass to bc placed on the .P& W  Q luliried Supplier L in. The


appm v;il process id &  an onsite review of the quality *em, m im  and appW a of all spcc@ J PW XSSCS,


e.g. aondcm uctive testing plating. coatings, etc. In addition ocrlain pans arc su b j~ I to Enginew ing Source


Approval by parI num ber or fnmitv. ln the case of the JTXD-200 Hub, V olw  Rygm otor w its W -

Source Appm vcd to m anu% ctm  this hub. There is no expiration to the approd. H O W C vcr, if S k p IiW t

& ", as ddinedby P& W  documcatr. I& plrcF ineither the qaem orpm m ss, P& W  & is q u i d 

Vendors are sub~ect to audits and sum juilllce to m ain&  their appm val.


Quesuon6: Doe$ V o h  R ygm M orhan a quality inrpenion program M  idauify m ". grkW ionsand


nonconfo-? W as that q d ty  w o  n  p lo w in pkce or opcndonal at thc ttnc ofthe 

man-? w h a td g h td a s  P& W  provide to thequaury lnspaionprognuu at votvo FIygm nor?


W S 


- 

~--- 

..


Response 6 : Volvo Flygm otor has an appmvcd @ty inspecrim  -em w hich is docum ented in Volw R ygw nor's


Q ualily M anual and procem uS- Thk ~  U  U  bs prwirionc for the iIugection aad cW & O U  of deviations and


nonm nfom m cq as d aspuxdues todrm "( and subm il fordirpasilM n any dniatiom  and


nonconfom ances. Tbe appmvcd qualiv inspeuion systcm  was in place and opaatioM l at the tim e oftbe subject


hub's m a " . P& W r Supplier Quality &sum nee (SQA). Materials Controt Labom tOrj ( M a ) .and M CL


Nondenrucriw TLSI G m ups povldc penodic on-siu m illa n e.

pucnion 7; D ots P&W  condun audits of vendor m anufacturing facilities? W ho conducll these auctics, how often


are they accom plished and what is c w  d  or insgoacd during an audit'? Has Volvo Flygum lor m er kcn S ubjeU 


to a P&W  audit? If 50. what n p t the findings?


Response 7: P& W  Q  uali e Asnuancc Con Audit and Prcduc~ Center Q uality G roup condnct ptriodic audits of


the approved quality s).stun and spend pmccsscs at UIC vendor's facilities. Thc Q ual~ty Assvnnce Core Group


w nduets a full system s audit on the avvagc ofevery four ?tars. The w ador's quality ~ W U L  m anufaawing and


p r o c e sse s.g a g e ~ ~ ~ ~ o fn o a c o n fo r r n in g ~ ,M e d c sv u c u  'vc testing podua uc. are audited.


V olvow as audited in 1992 and 1996. Inboth audits, no signiRcant item s w ere swad Thac w m "e  m inor


-wand srstrm i"v p n e ru s  svggcstionsdixusredwith the supplter.


Questioo 8: O n parts -byvcndors w hat iM penm m  does P& W  accodaplishppiorto ins*lllarion in an


engine orteingshipped as s p epam l 

ksp ~n se 8: VendDrpanrsraduckedfor ick& iaion aw l dam age.


Question 9: w hm  authority dDcs P& W  adend to V oh  Flygm otor to evaluate and & t" c  that required M ons


for ;m y deviation or nonconform ance? Doa P& W  ever m icw  a vendor's n~alloation and rocQ m m ended actions


for dw ialions or n o n m n fo ~ ?

Respxie 9: In %xard;lna W ith thr specifigdon QA-6088. lhat is flow ed down lo V olw  Flygm otor by P& W 


and i " to supplier. In addition, in 1992 V olvo personnel w u e  trained and cntified as Q uai@  M em bas of the


M arenal Revinv Board, which authorized them  to revim  and rrx "e n d  disposltioa~ of- aod npair of


nonconfonuancxs to the P&W  Engineering m em ber of the M aterial R evim  Board All acccp and r@ r dispositions


arc review ed and A ppR ovE D  by che P& W  Engineering m em ber of the M aterial Rrvicw Ekard.


plrchasc order, volvo has the authority to perform  prelim inary m +cw  dispositioIls. 'Ilresc inclucic m u *  m ap
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Q u aon  10: W hat inspbctions w ould Volvo FI!.@ IOIOI have IO accom plish to a front w ~npressor front hub? Does

P& W  spacify m y  req u id  inspccuons or are the m speclioos I& 10 the option of the \m cbr? Are th en  any


insnucriat~ related spccificaUy to holes, kluding the hebolt holes. " I, 

intotbehub?

R tsponse 10: V olvo Fiygm oror perform s ~arious dim ensional and nandcstntca 've tcst conform i&  inspeaions to


c ~ s u n  PN 500050161. hubs, m ea P&W  design specifications prior to delivery of a final produn. P& W  has


flowed down dim m siod and nondesvuctl 've standards and m elhods of inspedlon Ihat arc canrained H ithin the


Q uality Asrurance Dsol s k f  as pad of thE P& W  Engineering design w a n d  Rdquim -U Control Card as


p rt ofthe purchase ordu to the vendor. Volvo and P& W  requite dim asional inspeaion for both hole size and


hole locations. P& W  Visual lnspm ion Slandard 451 applies to holes, including tk tie b it aolc. as well as 0 t h ~ 

m  o f h  pan in pm viding asaplancc ui- for surface im perscerions on m ajor rotating pafis. In addition.


holes receive t h e " y  n m  've testing as &tied on tbe Qualiry Assutancr Ram shar.


Q uesnon I 1 : Does P& W  have spc~16c guidelints or instructions for vtndors to follow in the event of dam age that


occurs 10 a plvr during m anufacturing? If so. what are thore insndons?

kqxm ?~  11: R&W , through its plrchasc order, C ngiM aing draw ing and quality ~  F  ~  ( L  I I ~  I I ~  ~  data sheac, flow 

down to thcveador allof h  to m anllficue andillspect a pan. Any deviations & yom i the lim it


of ttusc r q i i c ~ * z  :.-'"J ?:. -z& ts a noncm fo"~, this iuckks any dpnagc. Per P& W - rapirem en& 


nonconf- m us~ be doaunentcd and subm itted to prelim ioary review andlor M atuial K w iew  Board for


dispoution.


Request 1: In addition to the listed questions, P& W  W B S requested to provide tbe NTSB with Volvo Fiygm otor's


andinspcctiw rccordsfor~ntcom pr~rfronthhubPN 500050161. SN R 32791.

R erponst


i-on
 records.


1: See Ariachm cnt 1 for the V olvo m anufacturing records and Attachment 2 for the Volvo


fhank you for your aq eau on  m  tlus m atter Ban! adrlooaal infonnatlon @ ng
 P& W 's QuaLh Asswance


Syaem  IS required pleasc fa1 free IO contact m e. (Roger Chcncoru) or Andrew Bnndm , FAA L tw n

M aaufactunng through thke Yonng at (



ATTACH M ENT 1


A ttachm ent 1 contains V olvo Flygm otor's M anufacturing Records. The


recordsidentified with Volvo PN  303340 are for P& W 's H ub A ssem bly


PN 5000421 and records identified with V olvo PN 303201 are for P& W

H ub Detail PN 5000501.


The English translation is included in this package.





