NATIONAL RADIO ASTRONOMY OBSERVATORY
Socorro, New Mexico

VLBA Antenna Memo Series No.20

St. Croix Corrosion Report

J. E. Thunborg
August 7, 1999

Attachments: Hancock Paint Report

During the St. Croix maintenance visit in June 1999, the antenna structure was carefully
inspected for signs of corrosion. The extent of the corrosion is documented in this report.
This report contains several color photographs that will not be available through the normal
memo distribution. If you would like a copy of this report with full color photographs, contact
the author (jthunbor@nrao.edu).

Starting this discussion at the bottom of the
antenna and working towards the top. The pintle
bearing support structure is reasonably free from
rust except for the 2” washers on the pintle
bearing bolts. Not all of these washers were bad.
If the paint over a washer was not broken it
remained in good condition. However the rust
spread very rapidly as soon as the layer of paint
was compromised. The rusted washers were
replaced with galvanized washers and repainted during the maintenance visit. The nuts and
bolts did not corrode like the washers because they were originally hot galvanized.

The wheels and track also showed signs of corrosion. This corrosion
was not structurally significant, but it does increase the coefficient of
friction between the wheel and track. This high coefficient of friction
coupled with poor wheel alignment may be the cause for the premature
azimuth wheel bearing failures occurring in St. Croix. The bolts on
the wheel couplings need to be protected with paint before they rust so
much that they can not be removed. This can be a very hard area to
paint especially on the drive wheels where space is very limited, and
the grease accumulates between the pillow block and the wheel.
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The stairways and walkway grating also had
places where the rust was severe. The rust on
the stair tread shown was so bad that the metal
could be broken off by hand. The rust was
particularly bad in this location because the
structure trapped water. The stair tread shown
is the only one that requires repair at this time
but the stairs and grating should be inspected occasionally to insure that a safety problem does
not develop.

The majority of the metal grate is in decent structural shape with the exception of a few pitted
areas where the rust has removed about 75% of the strength. The grating is at greater risk
from rust as the paint gets scraped off on the top edge of the metal by normal work activities.

The nanstructural elements of the antenna
seem to be most susceptible to rust. The vertex
room condenser side panels shown were so
badly corroded that the metal could be flaked
off by hand. These panels were replaced
during the maintenance visit but the rest of the
condenser is still in poor shape. The unistrut
that holds the condenser to the platform was
also in very poor condition and will need to be
replaced soon. Several pipe hangers and other
hardware were also so badly corroded that they
had to be replaced by the tiger team. The
bottom of the vertex room door was also
completely rusted out.

The backup structure was in good condition.
This is because the painters have been asked to
spend the majority of their time on this part of
the structure. The fasteners in this area were in
good shape and the rust that was present was
only superficial.




Another interesting phenomenon at St. Croix
involved the total deterioration of the hard
polyurethane rubber FRM stops. These stops
went completely soft and started dripping on the
structure. One of the stops was replaced during
the maintenance visit. This new polyurethane
rubber stop deteriorated overnight. It is
interesting to note that an identical stop stored in
the shipping container showed no sign of
deterioration.

CONCLUSIONS:

The antenna is in reasonable shape structurally. With the exception of the guardrails and
stairs, almost all of the rust on the structure is superficial. The rust is only severe in places
that trap water. Drain holes have been drilled in most of these areas, but the damage already
done is irreversible. It is my opinion that the structure is not going to fall over in the near
future from excessive corrosion. However, the site techs need to be diligent in their efforts to
identify areas that are being compromised by the rust.

The supplementary hardware (bolts, air conditioners, Pipe hangers and etc.) on the antenna
have been severely compromised by corrosion. The maintenance team makes every effort to
identify and replace corroded items, however their time on location is too limited to replace all
of the corroded hardware. As a whole, I see that the hardware on the antenna is slowly
deteriorating. The additional tasks presented by the corrosion are not being adequately
addressed. This site requires greater effort than others because of its proximity to the ocean.
Additional manpower may be required to bring the mechanical maintenance up to an adequate
level.

Maintaining the paint system on this antenna is critical. It was very evident that in areas
where the paint was compromised the corrosion started attacking the structure almost
immediately. These areas will continue to rust even if painted over unless they are properly
prepared before painting.



————

PA[N!T.\ ONDI | ION."] _"LHN‘{L-DATE

T

| view fffo‘i}sﬁm&*“ T wmomeG Re (
i
! 6/0.-//:."‘ s ‘/-0" i
! / f/‘ou.ﬂh} ﬂ“"""f
t = L) ;
i P
s -:' ruf
NERD Pan / it = ,
i 0"\ f Horv . ‘L] \ ﬁdp f""' pw)"(
,?',(“J‘S . ;v}l;' E-STer |
; Pﬂ"'”;ut { Brack:1 -
' ﬂf/}[" 307,
i A { F—“) -~ l
A :

Stsmmimtier tamme smaw

4
R

A

>

-

K &Y
9 b w1 — A
[O7s l@f’// )
Flake

13(’.‘:}' v»viv?
V'E&Y

T>
20 7

509) S KD

QP (cmf}‘ rf}) f:/u/cu{

vJ

R
Bl Ao
2P " fanis

PR -

of'f-s
!. (AJLI"C, BJ//—B'

2. R-&-: ‘MAiIn Tub-«
Som ¢ fsc/f

srams T3
c2 NnNce f‘lc)b‘l

t kW«ok/"

207
flavqes

/o -)°/
2 (ic\/ﬁ}'béiﬂ 16Y,
) Bolls
(o4 %]
107,

L{ . G-{\ 4 f, VI;) A L
: SYMBOL ¥EY
1 SURFACE ARZA GEGRADATION
B RusT ] nI RUST

SPLICE PLATE r.srp«ounru
-~
® rys7 O w0 RUS

| weweeo Jtﬂu DEGI ADATIN:
| ~—R'usT o w0 RUST
f T=T0 °—8.)'fnu AU, < ~S0g

S -PREVUSLY BEEXOEY

|
|
|
!!

'b

4

Z

7



80 LNTFR SICHT “fuNT"( ’)NF»IT.(lflﬂ\’ijf._'ff_wﬁ,aTc
; __g—, FROM-SKY- . __ '_—'}‘h{_l-!;.l.—(;z\ Ry, T e i
; Elg\jt}'}:l ¢ p’,},—"u ""‘);v.--_ i 4:-
: i
COUNTER WEIGHT |
Down :

CoWN

—————— &
- e ——

T ——y
r——————

LJWIi,rL ARCH

SP’N—é" P-1f5 pacH
309, gEARS.

e 10w

TUSE SUPPGRTS
SRS

= Tuee !

i SupporTs

r NMoTES g

C - ) - - il lia h .
) I, Iul)() Huie sf/ll.._-, LO(}L (7‘~.u(1 O~ .7 S 3 ;
! c[lsco/ofﬁf'on o0 Bo 7 /

2. Sran Gn;})’:‘q.)j; »IO-gl) 7o N Sf“ 2 .
: ‘/( s fCﬂ ﬂa,uv\ Co.u/-"'so:e, :N vie ’*) fo..‘ & C:)”/"f‘ = I

* m.,.m/' needs Repara alss b i
Fooglts Refloced —need  Paw 70 '
i

{

' L[, H):s }’ X
| [iFFom  coawsks
' Sevicre Rust 11 £'<Vﬂhd4 P :
I wal £ was fan ppr D ,
! wheoo. =T
- TYMBOL KEY i
"SURFACE AREA DEGRAGATION iy
B FustT [] mtt ‘
Wlnrf PLATE DEGRADATC™:
] .. H
; | @ just ) nomu
l I wTloEs SEAd DEGRADA IR
' -
] — ~ 3
! | RYST ) Rusi | “
i 1 l’-rop C«-BO‘T(W S—u{c b
N =PEVINMISLC PEFAIRTE G
IS IS Sivitihiciici AN

s i l{_c(



e — - ettt = ¥ ©

P DY I, St S ML dn 6 . gt 6 1 S — S e & - - aw

At eitarem i mmme i A ee . S —

VERTEX:LEVEL

PEVEFEOUISKYE . . EUREOMED QY

DA SIIE:

s e m e o ey

ATOCONDIIQRG AL GIGUADATE:  ©

T oW

b

' . VIX RO0 SUPPQORTS|

— oy & oy o=y o

. - —— . EI 6‘6'5\ £
EL Ax1}

- VTX OO

K
g%oo e

S

|
! v
luaorureo suepcrts

Ver Il’—ﬂ (}Qoom é[aom
(\ (c:/C £ //rcn/ SO 7

ﬂusr‘ 0 Ibo/fol/wn

“ rh{s Psd,)_ OF 'Sr’z"'"j/"'
LDOk) Ve s . 6-0«'(1 '
8]

sSom e

——— 1 o L2

ts jo7»

USUPRORT SING

At 4 - s

fedte

SYVGEDL 2w
SRIACE ARD A OECRALE TION

8 et TR GURT

SOUICE Op e g pCCvaps [N
@ nuji 6 ou RV
NOL2ED SOAY CEGRACATCL
~T Rys! T D i)

TAITaF, pegoTTou, S-Sk
W}t =PRCVIONSI Y FEFAIRED

——————— s T2 T

i
]
1]
1
.
]
i
'
|

4.



Y )

e e .. s seme 1
| VAV 1 SAN L iAve O_‘JM""V\: 1 XL
]

[PREETTRTTY
Ly -
: ! :

10ML1) (5)/0ntS

v B0ONOW(E) (IWwOm'S

3 A BEAM

) ¢
\ () /
100(1) (?)s0mts

’
E ! ! FOTONIE) fehonrs [ , \ 1
y .
AIN BEAM } /\ N © ‘

JOINT LISTING REQUIRING; REPAIR

i
, | |
(NOT NCLUSMY . I
\ i \\ i
aA = 1 1ha
’.‘E 3 (9 -, / { b}
P ol T Y v s : ’
0 L3 -~ B 4
P3i o2 ‘ ’
?
AT &
¢ P~ :/: S » \ ¢ T8
- ) .
o ' ,
o 1
b F 3 oo B
= S~ \V C \'. t7a
2 ®
SN Y
e CONE ASSY.: H —
~ A8.C.0 J
& S 3 SEC wOTE - he
o R S ?
5 & ¥ i e m
' ~7 ™~ N ;
e 2 f
>~ |
-~ ((1\ ,
: ::S;L:tag;gno VERI(x ’wc-'uﬂ.'; S ; :b 9 ’
o : S . ¢ ™~ 1
S aust (. o A .
sune Aust shats <3 © | URCSS OTMCRVISC SPCCITICOT v ], NATIONAL R
¢ XY | NNITRRN | Gltesions arc wnnts |l ancock pamt RE90R [ | ASTRONOWT -
NSIC wEPLC! LONL ASSY wi{ARavie £ o Qo NN/ | AN 1A TN s 2 ) s { 08SCRVATQRY
< <Cwn wilANAL w N NNa > 1A RO tae 0 i - N
REPAR/Bamt a8 ALOWR(D ;T“ 8 ol E NN \ AT i o s of : LOCATION — 'Ilan «wa .-:‘ '
- . B‘_ f?\~ 5\ ‘ AATCRIACTT T of ﬁ‘&lﬁ:&u
AT VI BASA AT A ' o - —— DELAMINATIONS e o

'CE



—_,._._....__... PRI 2

| T L '; -t
- at’JADRUPw CANTECONDITION:
| ey TR e e _Q-__,___,,fffw"
" £ DOWN
l
!
}
1fs

po
. n&
: /
.! r“‘l{‘} -
|
!
|
nofas:
i l. (.3#"" Keas 1n 1) i Ob
l ( fj
: Rusled ou Ay geds
: slr:)hf/ Aiscolofa - o 1&
g @+ Fecd Jeaters o%. vred *
‘ Repiaced
, 3, Scvera , FQC-I 5o ,fs 507,
Y. D Chas; e | EnJ’; Qv -30%,
.g \‘).‘ £"f§‘ f He /_'4‘( f—" 3‘),./; KIS RS Py
i Pystl - Y)c(o[s "‘/)‘/L ?’1"7‘7 ﬂ‘:fh“
{
f e FARM pemldr con tr] Box  30- 30%
__ needs  fle placee
:2 Sfec/ wasliis ou (,¢7Ll/_14:‘47 ﬂJ;,/) 50%.

... Geqe

B 7;114!( 60//) 3:c\ -¢07%,




