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Frrm xiie invcstigation of th i s  incident,  he Board concludes the 
:f'c?L>vrLng : 

1. Tlie disk vas nickel-p.1atc.d as par t  of a reoperation t o  a 
never configuration. 

The nickel plate vas inore than tirice as thick as t h a t  
normally used i n  turbinc disk repa i r ,  and was applied in 
two separate layers. 

E,z'fec.ts of the thicker  ni,ckel p l a t e  011 llhe strengLh of the 
disli were not suf f ic ien t ly  evaluated before .this incident. 

The iiicliel. p la t ing contributed to reduce fat igue l i f e  of 
t.he disk. 

2 .  

3 .  

IC. 

PROBABLE CAUSE -7 

The Naxioiial Transportation Safc.ty Board determines that the probable 
cau:if or this incident vas the  j.1i-f Light separation of .the oec3nd-stage 
turbine clislc of t h e  No. 3 engine. The separati,on of the disk t ins the  r e su l t  
of 7 f n t i p c  crack idiicii originated in a nickel-plated area of .the re~rorlccd 
t u r u i w  a i r  nc?.l land and progressed in to  the base material under operating 
lG3d5. 

c mariufacturer ideli t if ied six o the r  part No. 159802 second- 
iicii :.rere suspected of having been plated per SL 81559. 

OT tl:c;c !.-!", prcviously been scrapped by the manufacturer for reasom ot.her 
dinn cr?.ci::;. ancl i7ne was scrapped by an overhaul agency. 

Trro 

1. 

rcriaining i n  seivice vere recalled by the manufacturer" Trro 

pw\t::.x I cc:;ion shovred no crack indications. The t h i r d  disk lliid been 
PI?:: <:d~ 
s w e  . ? 'xi i c i ;  i!od progressed inLo the base uietal. 
a l l  ~i LrL:; c l i ~ i b l e  f u r  nickel plat ing according t o  the nianufacturcr ' s  over- 

t!ie ~:ir r i - l  l a x i  area, and it vas removed from service. 

_. 
1:: t  

t.o !iave been plated in t h e  snap blend ro.clius 

c:c~:nination revealed iimerous crack indications i n  tlie plzte: 

and :rhorescent 

A s  a precautionary action, 

only o m  was Pound vliich had been plated i n  u-1 :.:er~ also reviewed. 

.irei- has stopped p:Lating JTgD turbine clisiir, o.nd ha!: adviscd ~-1: i..' :::. 
U Z t L .  . . , !  . , , . I .  . <  i l l ?  ' 1 1  2gexcies t o  do 1;be s,me. 

EE0h@:IENDATIONS 

pevious turbine disli failure:;, varying degrees 0.f clmaagc 
d on a.djacent aircrai 't  structures.  In soine insl.aiices, 
clis3,bled and s e r i o u s  f i r e s  have cnsiied ~.rliicli endangered 

zized. 
z .  ? , !e  potential  f o r  niassive st111cturaL damage caimot be 
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The National Transportation Safet.y Board i s  avare 01 the penal t ies  in 

1107mrer, i n  view of the 
rcight and cost iniposed by features  which wou.ld successfuLLy contain the  

f r a p e n t s  produced by a turbine d i s k  f a i lu re .  
potentia.lly serious consequences, khe Board i s  concevncd about the Inab i l i t y  
of present turbine engine ins ta l la t ions  t o  protect a i r i rane  s t ructure  and 
system coniponcnts adequately from damage caused by turbine d i sk  f a i lu re .  It 
urges rnanufacturers and operators of turbine-po\rered a i r c r a f t ,  in collabo- 
ra t ion v i t h  the Federal Aviation Atlministration and the National Aeronautics 
and Space Aclminis.tration programs, t o  make a concerted e f fo r t  t o  produce ai? 
acceptable and effect ive rotor  burst  protection system. 
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