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mmmcr;cn 
During  the  co.xuct o f  t e s t s  oil cash IC hose azsmbl l e s  r n t h  

Illred end f l t t l n L s ,  It vas nct lced   tha t  m near ly   every   t es t  of ,lore 
than t..ro minutes  dwratlcn  the  alumnun  nut 1oose.led from t h e   s t e e l  
smulated  bulkhead f l t t l rk .  On the first few occaslms, ~t was assu led 
L h t  t t e   t e s t  o?er;tor ncelected  to  t1,hten  the mt ?roperly. I n  sub- 
;e ;.?ent ttsts, de l lbera te  cllecks  vere mYde t o  ascertain t:1- t the  nut  vas 
proper ly   tqh tcned .  Looscmn; of the  nut  cont~nuecl  ?n mn;r of t he   t e s t s  
m whch a dash 16 alummum nut was mvolved. Because of t h l s ,   t he  
K L ~ c h e r  Loclmut Corporatlon,  Indlanaplls,  IncLlana,  developed a nLt 
s m ~ l a r  t o  The= locknut  to re:?lace the  presently  used nut on reuza'ole 
flxcd-en?  f l t t lngs.  

t o  determine  rrhether  the  loosenm;  of a KIL-H-5511-16 hose assem!,ly from 

vented  by  the  use of a :(Lnrher  locknut  In  place of the  rw818-16D nut 
a s t e e l   f l r e  vall fitting m the  event or" f l r e  and vibration can  be pre- 

corn only used on t h l s   t p e  oi assembly. 

T h s  re?ort   presents   the  res l - l ts  of a serLes of t e s t s  conducted 

assemb!Ies a?d end f l t t l n g s   t o   f l r e  and vlbrat lon A i l e  clrculatln:  011 
The tes t s   uere  con2uctec'. on a bench mntenrled f o r  subJectlng  hose 

mder  pressure.  The assemblies were 24 mches lort6, mounted s o  as t o  form 
a 80-degree bend cnth one end f x c d  and the  other end ( the  one subJected 
to ;=e) vlhratcd a t  2000 cgs  throczh  an  arc Tihlch mparted 5/32-mch l a t e r a l  
and n m e   d e g e e s  torsicL?al dlsplacenmnt. The 011 f l o v  throhgh  the  dash 16 
a s s e d d l e s  rms 5' g n  at  ?GO degrees P and 35 ?sl. 3 g u r e  1 s h o w  an assembly 
f i c t e d   m t h  Klincher  locknuts,   ustalled,   ready f o r  t e s t .  

The flame WES ;rodwed by a g~ t p e  conversion 011 burner  ccn- 
sumng   ay , ' r o rmte ly   nme   l l t e r s  of kerosene ,,er hour. The r e su l t l ng  flame 
was a t  a temerat .Jre  of 2000 degrees F and a?proxmatelJ  ten  mches wlde 
an? s1x mches high. The burner rras plzced f o u r  lnches from the  assembly 
t o  be t e s t ed  a d  the  f lape  passed  equally above a d  belox and extended weell 
beyond It. Pipe 2 sho7-s a t e s t  m p r o g c s s .  

€i1TA-2-5511-16 assenblles  except t h ; t  the   port icn of the  hose  ?nd  the cou- 
p h n z   s h e l l   s u b j e c t e d   t o   t h e   f l r e   r e r e  well rrraG2ed , l t h   a sbes tos  t a p  s o  

three  mlnutes. Thus, only t!le nut 2nd t h e   s t e e l   f l t t l n ; ;   t o   w c c h  it was 
thzt   these  portlc. ls  of the  assembly  ~rould  rnthstand <he f l r e  i o r  more than 

attcched rrere subJec tsd   to   the   f l re .  Thm was done became  the WUI ~ u r -  
p l x e  of the AJ-810 nut m the  dash 16 s l z e  would become loosene2 by the  
pose o€ t h e s e   t c s t s  was to   de te rmne  l rhe thcr   the   i lxcher   loc 'mut  used m 

T m t s  vere  conr'ucted m much the  sane mnner AS those of standard 
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<enendent upon the  f;cP of tl-e nut  being  forced  agalnst  a rnJt,lllg surface, 
h r e  and vlbrat lon.  "znce the  effectlveness of the Klmcher  locltnut is 

a backup  nut l w  provlded to   accovAlsh  :his p Irpose. Ihls backup nut 1s 
considered as pat of lthe asce1,ioly. 

70 f - r e  test:, we-e confuct,ed on dash 16 crssc;lblles m c o r p r a t l n g  an Al!-C18-D 
rrlor to  conductmg tests on the  IELllcher loc'mut,  appronmately 

nxt llnny of t h e s e   t e s t s  ha? a duratlon of 1/? t o  o.le mnute,  Such t e s t s  

n a ~ v  runs of iLuratlLrs from one t o   t h r e e  mmvtes. Fer1 of tl-.c rum Irere over 
liere g r n e r d l y  t o o  sholt, t o  r e s  I t  In loosemn:, of the nut. .XISO there  were 

h m e  11nutes 111 durablon. :-sly I n  t h s  tes t  p ropu l l  the  loosencd  nut was 
conzlcered a nulsance, an6 syr,ce the  pur-osc of thc  t c s t  I J ~ ~ . ~  to  determme 
Lhp f l r c  r e s u t - n c e  oi t he  *lose and coupl lns   ra ther  t t a l  t'le nut, mont;on 
of Lhe f a c t   I n   t h e  l o g  book vas not  assured. In  orc'er co o v e r c o ~ ~ e  this 
ludeslrrrble  lacsenill; of the nut  UI subsequent tes is ,  lt was generally  over- 
~ w q u e l .  Only ;Then loosmlng 0: the  over-torqued nuLs pers ls tcd,  even 
though the  assemblles  were  subJected  to f l r e  vl thout   vlbrat lon,  dlci tills 
I 'act  present Itsrl: a s  a r ea l l t y .  JWXI? th;s yerloc: of tes t Idg,  12 nota- 
t l o n s  of loosening of the  ddr l i  16 nuts were made 111 the  lo:: bnok. B l o r  
t o  conouctz1Z tests on the dasn 16 Klmcher  loclaut,  a few t e s t s  wcre con- 
cmctcd on tile AS-81$-16D mt assewled  on PJL-II-ssll hose  and t h e   r e s u l t s  
Tnhcated tk t  uhen proper1y tortqued on a s i e z i  smula t ed  f l r c  wall f l t t l n g  
tkls nut rrould loozen  ccnsls tcmly r l t h m  one to   three  mlnutes  under the  
zbove test  condltlons. 

1_ 

bllrrcher l o c h u t  ranged from 5 t o  1s mnutes. SIX t c s t s  were  roncucted 
an6 each t e s t  IPS ronclur'ed  'hen  fallurc of the  hose or  rnd f l t t l n g  oc- 
curred. ;rn no cas0 d ld  the  Klmcher  locknut became loosened  throu&out 
the  coxluct of the test,s. 

The t e s t s  conc'ucte?.  on assemblles  mcorporatmg  the  dazh 16 

??L-A-~s11-16 hose asc,elrl>ly mcor7ora tmg a Kllncher  locknut m place of 
the ~!-818-1& nut  ,rill not  loosen  from z s t e e l   f l r e  r r a l l  f l t t l n g  m the 
event of flru a d  vi.bratlon. 

Gn t h e   b a n s  of the  test,s  conducted, It 15 concluded  th'lt a 






