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~~~ ~~~~~~~~~~~~~~~~ _ _ _ _  
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T O: C o m m a n d i n g  Genera l  
—

US A r m y  Test  and Evaluation Command - D tA T T N :  AMSTE-BG
Aberdeen Proving Ground , Mary land 21005 ~

• OCT 2~ 
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~~

1 . R e f e r e n c e s .  A

a . Message , STEBG-ENTP 1-13 , President , US A m y  . \ v i a t i o n
Te~st Board , 10 J anua r y 1963 , subject: “Y U H -J D  Mast  B e a r i n ~~~.

b. Message , AMCPM -IRFO-T-03-  13121 , C om m a n d i n g  Ct~r i~. r , l ,
US A r m y  Ma t e r i e l  Command , 17 March  1964 , subject: 1’u r n ~i s s i ’ n
to Operate Mast  Assembl y on Y U H - I D  S /N 60-6034 to 1140  h ou r s .

c. Message , A M C P M - I R F O - T ( A ) - 1 1— 13 12 3 , C on i n . a n d i u ~
(;ent ~ra1 , US A rmy  Mater ie l  Command , 24 November 1 ~t > 4 , sub t c t :
“Reques t  for Test  of Product  Improvement Items. ”

d . Message , APG 20383 , Commanding Genera l , hiS A m y  T( st
and Evaluat ion Com m and , 10 Decembe r 1964 , subject: Add t t ~~’ n~~l
Test Items for  Installation and Test Under USATECOM Pr oj e .  1 \ u i nb cr
4-3-0 1 5 0 - l b . ” (Reference  Message , AMC PM-IRFO-T(A)-11-1317 3 ,
Commanding Genera l , US A r m y  Mate r iel Command , 24 N v v t ’m b & ’r  1 ~t ,.4 .

e. Plan of Test,  “Plan of Test for Pr oduct Improvement  T~~st
of Mast  P/N 204 - 040-366-7  in the U H - ID  Helicopter , USAT }:co~i Pro-
ject  Number  4 - 5 -0 15 1 -0 4 , ” US Ar m y  Aviation Test Board , unda u l .
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~~ i [~J~ ~1 I ‘ t u  R t ’ p ” r t  of Product  Improvement  Test of Mast ,
I IN ~~~~ ‘ 1- 1’) -  ~‘~~ -7 , in the  U U — I D  Hel icopter  USATECOM
Pr ’ p t ’~ t No . 4-~~— 0 1 5 l — O 4

TM ~‘5 - 15 .~ i - f l 1 -2 0 , “Organizat ional  Maintenance Manua l ,
t.J 1 1 — I . \ / h  F l e l .  , ‘ :\ pr i l  1 6 5 .

~~. 1 . ’ t ’ r i n i  R e p o r t , “Cont inuat ion of the Log i st ical  Eva lua tion
‘ 1  t ie  Y H - i D  1 1 t ! i ~ o p t t r , DA Project  Numbe r , None; USATECOM
P r o j e c t  Numbe r 4 -3 .- 9 150-06 , ” US A r m y  Aviation Test Board , 10 March
1 ~b 5 .

2. Au tho r i ty .

a. Directive.

( 1 )  Let te r , AMSTE -B G , Headquar te r s , US A r m y  Tt s t  and
Evaluat ion Command , 27 January  l ’~65 , subjec t: “Tes t  D i r e c t i v e ,
USATECOM Project  Number  4 - 4 - 0 1 5 1- (  ), Product  Improvement  Test ,
UH- 1D. ”

(2)  USATECOM Project  T ransc r i pt , AMSTE-BG , USATECOM
Project Number 4 - 5 - 0 1 5 1 - 0 4 , “Mast  P/N 2 0 4 - 0 4 0 -3 6 6- 7 , S /N C9-77 ,
4 February  1965 .

b . Purpose.
* ) ~ ~ .‘. ~_ l’

• —

— 
-
, T’o develop fo r  a nd provide  to the Iroquois  Pr ject  Manage r

the resu l t s  of op e r a t i o n a l  e ’p t r i e n c e  on modif ied  mast  a s s em h l y~, P / N
2 0 4 - 0 4 0 - 3 6 6- 7 , S / N  C~~_ 77 ,~~r e l a tj ve  to i t s  su i tab i l i ty .

~~. Background.

a. The established time between overhaul (TBO) of the standard
mast as.~~ ’ mbly, P/N 204-040-366, was 300 hours due to a history of
excessive wea r of the main mast bearing. Action was taken to modify
main mast bearings to reduce bearing wear and increase the TBO of the
mast assembl y. The manu.facturer modified the mast assembl y by
incorporat ing hardened steel ( M- 5 0) b a l lb e a r i n g a  in the ma in  m a s t
bear ing .  The modified mast assembl y ( P / N  Z04-040-36~~- 7) is the test
item for this repor t .  I his test  item was operated for  a tota l of 1239
fl i ght h o u r s  du r i n g  the conduct of the Y U H - 1D  logist ical  eva lua t ion  test.
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STE B G - T D
S U H J Ec T :  Let t e r  Report  of Product Improvement  Test of Mast ,

p /N  .?04-040-3 66-7 , in the t J H - I D  Helicopter , tJ SATECOM
Projec t  N o . 4 — 5 - 0 15 1 - 0 4

The te~ t i tem was  re moved at the completion of 1239 hours  and t h e  m a s t
n d r i n L  \~‘as ana l y t i c a l l y inspec ted du r ing  November and D e c e i , ber  ( , i

1 6 4 .  ,Sev er a l  d i sc repanc ies  were  found during this inspec t ion ;  ho~v t ” :t r .
th e  m a s t  bea r ing  was serviceable .

b. For the purpose of cont inui ty,  the following a r e  the  r e s u l t s
of t h e  N o ’~t ’mber /December 1964 inspect ion of the mast  b e a m i n g  ( f l i g ht
t i n~e 1 Z Y ~ h o u r s ) :

( I )  The f i r s t  ball to the ri ght of the ‘‘ S/ N  11) ’’ ~~ h~ on
cage  had a roug hness  when  the ball was pressed  away f r o m  the e n t e r
ot the cage and rotated . The same condit ion existed in the bal l  l~~O
th~g r t e s  opposi te .

( 2) ‘T hc f i r s t ,  seventh , ei ghth , and n i n t h  balls to ‘ i t  e i t
o~ the  “S/N 10” e tched on the cage had one- to - severa l  d i s c  o I o r a t u ” ~
ma r k s .  These marks represented minor cor ros ion ;  h o w e v e r . f lu  u t i  ing
or roug hness  in the area could be determined.  The l a r g e s t  of t he  m a r k s
measured  1/ 1 6 - i n c h  in diameter .

c. A decis ion was made to r e i n s t a l l  the t e s t  i t e n  f o r  l u r t h e r
t e s t i n g  wi t h a scheduled inspection 50 hours after  i n s t a l l a t i on .  The
re zin ’ t a l l a t i o n  of t h e  test  i t em was accom plished on 13 F & ’b r u a  r~ l~~’

4 . Find ings.

a. A f t e r  54 hours and 40 minutes of addit ional  t e s t i n g ,  the
t e s t  i tem was removed for the scheduled inspection (total tes t  t in e
1 2 3 .67 h o u r s ) .  During this  inspection at the US A r m y  A v i a t i o n  T.~ -t
Board , the fol lowing were  noted with respect to the bear ing:

( 1 )  The f i r s t  ball to the ri ght of the “S/N 10” m a r k  I d i  a
l ine r u n n i n g  the en t i r e  c i rcumference  of the ball. A d e f i n i t e  roug h n e s s
existed at th i s  l ine .  Further visual inspection revealed that  n i o st  of th
bal ls  had th i s  l ine  v is ib le  and detectable by touch to vary ing  d e gr e e s
(p hotograp h 1 , inc losure  1). The c i rcumferen t ia l  line of the b~’l 1s , i n o t ’a r s
t o  be a par t ing l ine formed dur ing  the impression-die- forg ing.
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STE BG - T D
S U B J E C T :  Lette r Report  of P roduc t  improvement  T e s t  of M a s t ,

P / N  2 ’4 — 0 4 0 —  n & — 7 , in  t h e  U I  I — ID  H e l i cop t e r , SA TECOM
P r i o t . t No . 4 — 5 — 0 1 7 1  — ( ) 4

(2 )  The  S t (  ~nd ball  t ’  ‘ t h e  I. ’  t of t h e  S / N 1 0 ’  ii a r k  had a
3 / l e - i n c h  long gr ~ > .e  or s c r a t c h  on i t  ( p h o t og r a p h 2 , i n c l o s u r e  I ) .
i’Iie groove or s~ r a i c h  could be s een  and f e l t .  In add i t ion , g r o o v i s or
s c r a t c h e s  could hi seen and t e l t  on si ve ra i  of the other h a l l s  (photograp h
3 , i n clo s u r e  1 ) .  The gr ’ ” ves  or ‘~c ra i  he~ varied in l e ng t h  up  to 3 / I
inch . The y appear  t o  have been caused  by metal  par t i c les  or o the r
fo r e i gn materials.

(3)  A l l  of these b a l l s  had s o l i i e  c o r r o s i o n  n a r k s  ~,r ‘ sen t .
The numbe r of t h e s e  n i a r 1~ s a ppeared t o  have  i nc reased  s i n  t h e  l a s t
inspect :on  but not  the si ze .  The l a r u e s t  appeared about 1/ I ~~- i n c h  in
d i amete r .

(4)  The ou te r  rack ’  u t  the b e a r i n g  had the f o l l o w i ng  t i a r i s
presen t  (ph o t o g r a ph 4 . i n clo s u r e  I ) .

( a )  A m a r k  p e r p e n d icu l a r t o  the c i r c u m f e re nc e  i t t  t h e
race and loca ted  3 / 4 - i n c h  to the  l e f t  of the  “F” in the n-i a n u f a c t ’ i m e r ’s
t r a d e m a r k . Th i s  m a r k  w a s  a p p r o x i m a t e l y 3 / 3 2 - i n c h  in l e n g t h  and
was located in t i n ’  c e n t e r  u l  the  ou ter  r a c k .

(h)  A m a r k  p e r p e n d i c u l a r  to the c i r c u rn f t r en ~ of t i e
r ace  and d i r e c t l y u n d e r  the  “a ” in the m a nu f a c t u r e r ’ s t r a d en i a r~.. The
m a rk  was 1 / 3 2 - i n c  h lon g and was 1o ated in the cen te r  t i  t h e  ~~ t ,  r r i  ~~~.

(c ) A m a r  k ~ rpe n d icula  r to the c i r c u r nf c ’  r en c t  of t i : .
r a ce  and 5 / l u - i n c h  to the lef t  of the  “ T I ”  in “USA . “ The mark was
1 l i t - i n c h  long and was located in the c e n t e r  of the outer r ace .

(5)  Spec t rograp hic oil anal ys is  revealed no abno rma l  meta l
conten t .

(6 )  None of the bal ls  exhibited any roug hness  in ro ta t ion
when  p ressed  away f r o m  the cen te r  of the cage.

h . The bea r ing  was then re turned  to the m an u f a c t u r e r  fo r
in sp ect ion  and anal y t i ca l  repor t . Th e manufac tu re r  fo rwarded  the
bear ing  to the s u b c on t r a c t o r  fo r  anal y s i s .  Following is a l i s t  of f i n d i ng s
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STE 13G-ID
SU J3JEC I :  L et t er  R ep o r t  of Product  Improvement  Tes t  of Mast .

P / N  2 0 4 -0 4 0 - 3 6 6-7 . in the U H - I D  He l i cop t e r , U S A T E C O\ I
P r o j e c t  N i , . 4 - 5 — 0 1 5 1 - 0 4

and ( o m n i e n t s  provided by the subcont rac to r  and c o n c u r re d  in b y t he
manufacturer;

( I )  The c o r r o s i o n - e t c h e d  spot of the f i r s t  ball t o  the  r i g ht
of the  ‘S/N 10” mark on the cage was unchanged in depth and ~‘; i d t h
s t r iC t ’  the  12 ~~~~~ 0 - h o u r  inspection.

(2 ) The co lor of t h e ha l ls  had darkened slightl y since titi ’
12 ~~~~~ 0 - h o u r  inspect ion.

(3) Magnetic-particle inspection revealed the races t (,
be acceptable.

(4) Radial play was 0. 0105 inch at the l23~ . 0 - h o u r  in-
spec t ion .  It had progressed to 0. 0108 inch at the l293 .n7-hour in-
spection . The maximum allowable radial play is 0. 012’) inch .

(5) The end play at the 1239. 0-hou r inspe  t ( ’ F l  ~as  0, ()~ 0)
inch. It had progressed to 0.0344 inch at the 1293 .t7-hour ins u ction.
The max imum al lowable  end play is 0. 040 inch.

( b )  The bores of the inner r ings  showed some Irto tin g
wear .  The inner bores showed over-maximum blueprint d i men s i o n
of +0. 0000 50 to +0 . 00025 inch . The bluepr int  d imens ions  a r e
4 330~ +°. 00 0— -0. 00 0

(7) The matter of the worn bore should be considered
before  us ing  the bear ing other than in a tes t  ri g.

c . R e f e r e n c e  the d i sc repancy  reported in p a r a g r a p h 4 a ( 1)
above . The manufacturer stated that they were unable to determine
whether the balls were formed by impression-die-forg ing or skew
rolling since the subcontractor considered this proprietary information.
The de tect ion of th i s  line by feel  was an abnormal i ty  w h i c h  ~~as  n ot
men t ioned  in the manufac tu re r ’s report .

d. Th~ d iscrepancies  reported in pa rag raphs 4a ( 2 )  and 4a (4 )
above  w e r e  not mentioned in the manufacturer ’ s re po rt .
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STEBG-TD
SUBJECT:  Li t t e r  R ’ p r t  ot P r o d u c t  Itcl 1 i r t ’ ’ettc ~.i ; Test of ~1ast .ph; 4 - 0 4 0~ P~.’ -7 . i i .  i U i - l D  H e I i c c p t t ’r , t T S A rEC QM

I No 4 - 5 — 0 1 5 1  - i t

e. .\~~~ a Ft suit ot t h e  i t o  i i in d ing s , ‘i t  i n i st  h t , i i ’ i i :~~~ ( S /N 1 iJ ~
is cuns jct , r~ ‘1 u nst ’r\’jcu;jEo r further t ’ ’ ~~~i t i L  in an a i r c r a f t .

Cc,nc l t i s i o n s ,
— t . t’ ‘ A t  ~ ‘ ~ 

—. 
~. — 

, 
‘ 

~ 
)

a. T u e  m as t  asst’t ’. b(v incorporating the M—5 0 mast L~-~ ris s u it a b l e  ic r Use on t~~~ U } I — 1  h t l i c p t i ’r , ‘ )

b. -The test inast bear~~cg (S/N 10) is ijnser’ ic c ’ ah i t - for iurth&’r
f l i g h t  t e s t i n g ,

c . I”u rt h cr t es t data a r~ r c ’ cj ~ : i r ,  ci bt’furc’ an u p c ’r a t J ~ :L’ period
bcyond 1 100 h o u r s  c a n  hi e s t a i l i s t .’,I ‘ . d~ )  ~

d. ~~~~e TBO ot t h e  m a s t  a s s e m bl y (1100 l i i ’ s )  c u r r ,  n t l y* 

a u t hor iz e d  b y 1 M 5~~- 1 5 2 0 - 2 I  1-2 0 , dater! . \ p r i l  1Q( ~~, is va l i d .

u . R e c  t’Inn1cndatj,)n~ It is ri’ riit:: t ’m:d , ci  t i , i ’:

a . The r e t i re i : i ’n t  of t h e  b. . r i : .~ a s s c n : h l v  ren’la:n at I l o t )
h o u r s .

b. l u ~~ l:eim c ’ ; t. r an: t ,ct ’turer be req m~~s t t d  t ’ per ioi ’ ni a
f u r t h e r  stud y ut t l i t ’  l i s t  !, ‘ r n h c  ‘isst ’it:hl y, S /N t o , to dett ’ rmi i: ,
\~ h et h er  the dj ~~c r t - p anco ’s  in’t n i t t ! by ’i ( ’  manu fa~ ~~~~~ r ’~ r i m - t i
(sue h as the  f -1 ( l ( ’t t ’ (  t a b l e  c i rcum ~~ c i -  t i l  ial ii m i ’ s  and  sc r a tc  h i ’s  or
groo\i ’s ut ,  t h e  h a l l s )  i r e  c l m a z’ a c t , ’ r ,  ~ic at  a d l t ’ s i g n  d. ‘ j~~-n v and
t h a t  the cause  of t h e  d i s c  r e ’pa n~ ii In ’  d. ~‘ m m m cd .

c . Additi onal s i i i  pit ’s he fli ght tested beyond I I ( I  I ho ’i  r s p r i o r
to extending t hi  ~ rt  sen  I 1 130.

I m c i  ~~4 R A Y M O N D  E . JOHNSON ‘3
i, (N’iunel , ‘\rtjljer ~

P r e s i d e n t

D i s t r i b u t i o n:
St e  I >. ic e ‘
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STE BG-TD
SUBJECT:  Le t t e r  Report  of Product Improvement Test of M a s t ,

P /N  204 -040 -36 6-7 , in the U H - l D  Helicopter , USATECOM
Projec t  No . 4 -5-0151-04
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