
National Transportation Safety Boai 
Washington, D.C. 20594 

Safety Recommendation / 
fit YI/GI-.l+!- 

Date: October 26, 1989 
I n  r e p l y  r e f e r  t o :  A-89-104 and -105 

M r .  S t u a r t  M i l l a r  
Pres ident  
P ipe r  A i r c r a f t  Corpora t ion  
2926 P iper  D r i v e  
Vero Beach, F l o r i d a  32960-1964 

On February 25, 1989, a P iper  PA-I8 Super Cub exper ienced an i n - f l i g h t  
separa t ion  o f  t h e  l e f t  wing near Jacksonv i l le ,  Arkansas. The p i l o t  and one 
passenger were f a t a l l y  i n j u r e d ,  and the a i r p l a n e  was destroyed. The Nat ional  
T ranspor ta t i on  Safe ty  Board's i n v e s t i g a t i o n  o f  t he  acc ident  revealed t h a t  the 
fo rward  l i f t  s t r u t  o f  t h e  l e f t  wing had separated near i t s  lower  end i n  an a r e a  
o f  i n t e r n a l  co r ros ion .  1/ 

On August 29, 1989, a P iper  PA-22 T r i  Pacer exper ienced an i n - f l i g h t  
separa t ion  o f  t h e  r i g h t  wing a t  Moose Lake, Minnesota. The f l i g h t  i n s t r u c t o r  
and second p i l o t  su f fe red  f a t a l  i n j u r i e s ,  and the  a i r c r a f t  was destroyed. The 
Sa fe ty  Board's i n v e s t i g a t i o n  revealed i n t e r n a l  co r ros ion  o f  t h e  forward l i f t  
s t r u t  o f  t he  r i g h t  wing a t  t he  separat ion near i t s  lower  end. Zf 

M e t a l l u r g i c a l  examinations o f  both separated l i f t  s t r u t s  by the  Safety 
Board revealed t h a t  t h e  i n t e r n a l  co r ros ion  o f  t h e  lower  ends o f  t h e  s t r u t s  was 
severe. A l though t h e  separat ions occurred on d i f f e r e n t  model a i rp lanes ,  many 
s i m i l a r i t i e s  e x i s t e d  between the two s t r u t  separat ions.  The w a l l  th ickness o f  
t h e  t u b u l a r  s t e e l  s t r u t s  had been severe ly  reduced from t h e  i n s i d e  by corros ion 
t o  l e s s  than 0.001 inch  over most o f  t h e  separa t ion  areas. The o r i g i n a l  
th ickness  o f  t h e  s t r u t s  was t y p i c a l l y  between 0.035 and 0.039 inch. The 
separat ions had occurred w i t h i n  8 inches o f  t h e  lower  ends, where the most 
severe co r ros ion  was present,  and bo th  f r a c t u r e s  occurred on rough ly  hor izon ta l  
p lanes t o  t h e  s t r u t ' s  normal p o s i t i o n  on t h e  a i rp lane .  The p lane o f  t he  
f r a c t u r e s  and t h e  l o c a t i o n s  and o r i e n t a t i o n s  o f  t h e  most severe areas o f  
c o r r o s i o n  s t r o n g l y  suggest t he  presence o f  s tand ing  water  w i t h i n  t h e  s t r u t s .  
I n  t h e  Minnesota acc ident ,  i n t e r n a l  co r ros ion  had p e r f o r a t e d  t h e  s t r u t  p r i o r  t o  
t h e  f i n a l  separat ion,  and cor ros ion  products were v i s i b l e  on t h e  bottom surface 
o f  t h e  s t r u t .  

lJ NTSB F i e l d  Acc ident  Report MKC-89-F-A063, B r i e f  No.  598 (a t tached) .  

Zf NTSB F i e l d  Acc ident  Report MKC-89-F-AI91. The i n v e s t i g a t i o n  i s  cont inu ing.  
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The Piper Aircraft Corporation (Piper) has manufactured 15 models of 
airplanes that incorporate tubular steel wing lift struts. Currently, about 
20,000 o f  these airplanes are in service. Piper addressed internal corrosion ~ 

of wing struts in Service Bulletin (SB) 528, issued October 28, 1976. ' 
Specifically, SB 528, and its later revisions, recommend a one-time application 
of internal corrosion impedance measures and a 5-year cycle of recurrent 
external inspections. The corrosion impedance measures involve removing the 
strut, injecting a quantity of preservative oil into the strut, coating the 
interior surfaces by sloshing, and then draining the excess oil. Since the 
lift struts are closed tubular structures and direct internal inspections are 
not practical, Piper recommends an external method t o  detect the internal 
corrosion by means of a "punch" test using a Maule Fabric Tester. The test 
involves pressing the tip of the tool into the strut to a specified reading 
(80) on the tester. The test is performed in a 0.25-inch by 0.25-inch grid on 
the bottom surface of the lower 11 inches of the struts. An 80 reading on the 
Maule Fabric Tester represents about 28.5 pounds of force. Piper has 
empirically determined that this force level will produce perceptible denting 
when the strut wall thickness is less than 0.024 inch, indicating that 
corrosion i s  present. A typical strut, when tested in accordance with the SB, 
will require roughly 500 individual punch tests per surface. 

The Federal Aviation Administration (FAA) subsequently issued 
Airworthiness Directive (AD) 77-03-08 making the content of SB 528 mandatory 
and requiring an initial inspection within 30 days o f  the effective date of 
the AD, July 31, 1978. Logbook entries for both accident airplanes indicated 
that the requirements of AD 77-03-08 had been accomplished. On one of the 
accident airplanes, the AD-mandated 5-year recurrent punch test inspection had 
been accomplished about 11 months before the accident. However, no additional 
corrosion impedance measure was accompli shed when the inspection was performed 
nor was any required by the AD. 

Chemical tests were conducted on the interior surfaces of the failed 
struts on both accident airplanes. Analysis of the tests indicated the 
presence of petroleum-based, corrosion preventive substances on uncorroded 
areas of both failed struts. However, no preservatives were found in the 
severely corroded regions, which strongly suggests an environmental degradation 
o f  the corrosion preventives in these areas. 

reports o f  internal corrosion involving wing lift struts on Piper model PA-18 
and PA-22 airplanes. In addition, 9 instances of internal corrosion were 
reported on other Piper models equipped with steel wing lift struts. In 7 of 
these 24 reports, the internal corrosion was detected by the AD-mandated punch 
test, 8 cases were found by radiographic inspections, and 1 was detected 
during visual examination. There was no indication given in the reports on how 
the corrosion was detected on the remaining 8 lift struts. 

A review of service difficulty reports revealed an additional 1 
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The failure of a strut only 11 months after it was subjected to the 
punch test inspection described in AD 77-03-08 indicated that the inspection 
method is not a reliable means of detecting internal corrosion which, in the 
absence o f  further corrosion impedance treatment, can progress rapidly to 
failure. Further, the absence of preservative oil in the failed strut showed 
that the one-time application of the oil is not adequate to ensure contiued 
protection from or impede the spred of corrosion. 

Piper has apprised the Safety Board of a draft revision to the current 
SB, in which it will recommend several changes. These changes include an 
immediate inspection of all tubular steel struts followed thereafter by yearly 
inspections (reduced from 5 years), yearly applications of corrosion impedance 
measures (increased from a one-time application), and inspections of both the 
upper and lower surfaces of the struts (previously only bottom surfaces). 

The Safety Board believes that the FAA should mandate these actions 
immediately to assure the continued safety of Piper airplanes having the 
tubular steel wing lift struts. 

The Safety Board does not believe that these measures should be 
considered a final solution to the problem. The punch test procedure seems to 
be burdensome, subject to error, and at best will detect the presence of only 
advanced corrosion that had consumed nearly one-third of the wall thickness. 

Therefore, the Board believes that an improved nondestructive test 
procedure should be developed that would provide more positive indications of 
strut internal corrosion than the currently mandated punch tests. 

In addition, the Safety Board is aware that Piper has redesigned and is 
currently manufacturing a new, sealed strut for the PA-18 and PA-19 model 
airplanes to prevent the collection of moisture in the wing strut. Similarly, 
sealed wing struts are presently being designed for some of the other Piper 
model airplanes that incorporate tubular steel wing lift struts. The Safety 
Board believes that new struts should be designed for all model airplanes. The 
new, sealed struts will relieve the burden of yearly inspections, and 
replacement of the unsealed struts should be required when the new, sealed 
units are available. 

Therefore, the National Transportation Safety Board recommends that 
Piper Aircraft Corporation: 

Develop an improved, nondestructive method for detecting 
internal corrosion in the wing lift struts of Piper 
airplanes models equipped with tubular steel wing lift 
struts. (Class I, Urgent Action) (A-89-104) 

Develop sealed wing struts for all models o f  Piper 
airplanes that incorporate tubular steel struts. (Class 
11, Priority Action) (A-89-105) 
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Also as a result of its investigation, the Safety Board issued Safety 
Recommendation A-89-103 to the Federal Aviation Administration. 

The National Transportation Safety Board is an independent Federal 
agency with the statutory responsibility "...to promote transportation safety 
by conducting independent accident investigations and by formulating safety 
improvement recommendations" (Public Law 93-633). The Safety Board is vitally 
interested in any actions taken as a result of its safety recommendations and 
would appreciate a response from you regarding action taken or contemplated 
with respect t o  the recommendation in this letter. Please refer to Safety 
Recommendations A-89-104 and -105 in your reply. 

KOLSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON, Members, 
concurred in these recommendations. , / 

James L. Kolstad 
Acting Chairman 
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