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November 17, 1 995

Professor Eagar

Chris Manning

LIGO 304L Stainless Steel Corrosion Tests
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I performed the oxalic acid etch test (practice A, intended forscreening and acceptance of
niaterial), on two specimens of the LIGO 304L stainless steel.- Atqaghe{ are.photographs of
the etch6d specimens. Stn:ctures observed are "step structure" and "end grain pitting";
both are acceptable etch structures.

Also included is a 50x magnification photognph of the surface q Polarization test specimen
tested with the surface oxi-de removed in 0.a5-7o NaCl. Pitting is obviously the type of
corrosion present in this chloride environment. Pitting was also observed on specimens
tested witli the oxide presenr. However, the density of pits per unit area was much lower
on the oxidized specimens than on the unoxidized specimens. Fewer.pits per area means a
more intense reaition occurring at the pit sites. Local breaks in the thick oxide scale
provide an excellent occluded iegion fbr the development of pitting/crevice corrosion. This
is something I would be concerned about in a saline environmenr I tried to take a
photograph-of an oxidized specimen to show what I'm talking about but pictures of brown
just ddn'tcome out on blacli and white film.

I would like to remove the oxide scale from a polarization test specimen, without rem,oving
too much metal and look at rhe surface compared to specimens tested without the oxide
present.
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D a t e :  M o n ,  0 6  N o v  9 5  0 5 : 3 0 : 5 6
From: tweagar@MIT.EDU (Thomas W.Eagar)
To:  nogGMIT.EDU
Sub jec t :  Re :  L IGO 304  s ta in less  t es t s
Cc :  we i ss
S ta tus :  R

> From: mog@MIT.EDU
> To:  tweagar@MIT.EDU
> Subject :  L IGo 304 sta in less tes ls
>  D a t e :  S a t ,  0 4  N o v  1 9 9 5  l - 8 : 4 8 : 4 2  E S T

> Professor  Eagar,

> Friday night,I was able to properly etch a sample of the LIGO stee1, by
> the oxal ic  ac id etch test .  Looking at  the sample at r  40 X i t  doesn' t  appear
> to be sensitized. I wil-l hopefully be able to get some pictures to you by
> next Tuesday. I was wondering if you wanL me to Eake pictures of the samples
> that  f  co l lected polar izat ion data for .  Tf  so,  I  was wonder ing i f  you could
> give me some advice as to how I can remove the oxide from the those samples
> r  tested wi th the ox ide presenE (chemicaly or  mechanicaly?) .

I'D LIKE TO SEE THE SAMPLES BEFORE I CO!4MENT ON HOW TO CI,EA.}I THEM.

> Other testing I can do to determine susceptibil i ty to pitt ing are cyclic
> poLarization tests of the oxidized and unoxidized metal. To my knowledge,
> 304 sta in less is  suscept ib le to both p i t t ing and st ress corros ion cracking
> in chloride environments.

IT PITS BUT ONLY IN STRONGLY ACTD CONDITIONS-NOT .UST SAL? ATR

> P
> a

> t

Please
and if

let me know if you would l ike pictures of the polarization samples

there are other Lests you want me to do.

thanks,
> Chris Manning
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304L Stainless Steel
Polished
.45% NaCl
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3041 Stainless Steel
Pol ished
.45% NaCl
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3041 Stainless Steel
With Oxide Layer
.45% NaCl
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304L Stainless Steel
With Oxide Layer
.45% NaCl
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