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To determine corresion resistance in sals spray and
microstrusture of low carbea steel plate sprayed vith I-Hetal

pmr‘udor the direct mupervision of Mr, I. M. Nirshfeld,

X,
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CONOLUSICONS
l. The ccrresien resistance of surfaces of lev carbvea
stesl seated with X-Netal wms peor,
2. There 1s ae spparent application of this piwoess in
erdnanse.

IFTRODUOTION
X-Metal is an ore soncentrats odtained from a mine whieh
is owned by Kr, Nirshfeld of Bakersfield, Califeraia, and as-
segiates, and vhich is located ia Califermia. The erigimal
ore assays TS metallics, and by crushing, classifying, flete-
tien, and concemirasien of 14 to 1, a prodmet is odlained wvhioh
is called X-Metal., This consemtrate is )cll-n}tl_]_.od o adout
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100 nesh size for the spray -torhl:-

This A in e g caen approved

. . ’

WG S 1stde; g
N . . R




'W.‘ Y'.‘v—r « v o
I :

'
D

" ohe meshanimm of sprayiag comsists of the introdustion
of the pewder into s stresm of air.(50 pownds per square imch
prumo)'iihi:h propels the pewiered eoncemtrate inte a

reduoing flame of propame.(6 pounds per square inch). Esre
the small partieles reash & high tempersture (vhite heat)

r bafore impinging wpoa the samples which are at rosm Semperature.
. -
spraying, the material is givem a short heat treatment, '~ °
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EXPERINENT AL

Four pieoss 1-3/8° x 2-1/4® x 225" were obtained frem
an SAER 1020 sfsel plate, and the surfases of sash were grownd.
Two pieces were sprayed thickly relatively te twe ether pieeses,
vhich were Opw lightly. Only oms side was sprayed, as
the heated spetimen oxidised readily oa the side oppesite %o
that being ecated. This oxide weuld offer a peer surface %o
the spray ceatiag, The thickness of the heavy coatiag was
shout 0.003%, and of the thim about 0.001°.

These specimens were heated in a furnsce at 1650°F, being
covered vith hot *mgutro-pask’ ia order $o prevent wuadue oxi-
dation. %Ten miantes wers alloved for the epesimens te reash
temperature, and they were held tem mimmtes at this temperature
and then air ocoled, The speaimens, after heat treatwemt, 4id

not have am oxide coating,
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Salt spray specinmeas vere lightly polished on 3 sere
abrasive paper, and the eut ends and rear side vere scated
with Alox fi~1027A slushing compound. They were thea sudjected
to ¥ sodiwm ehloride solution spray. Specimens fler metalle-
graphic study were nicksl plated im order to preveas too wush
rounding off of the edge during polishing,

RESULTS AND DISCUSSION

The salt spray caused locs’.ized rust areas oa the thialy
and heavily ecated specimeas after 35 hours of eperation. AS
the end of 100 hours, the thickly sprayed specimen was severely
rusted, and was rated §1. The thinly sprayed specinen was
rated as §3 oa a seales vhere §5 is perfect resistance to
rusting sad O is more tham 50% of surface rusted. The phote-
nierographs, Figs, 1, 2 sad 3, shov the heavy coatings, and
Fig. ¥ the thin ene. The abeence of the coating at cne ares
of the dase metal is neticeadle ia Fig. 1. Mg, 3 shewvs the
otched atrusture. Thers 1s litile evidense of diffusion of
the sprayed metal into the base. There is 2o siga of inter-
gramular attask ia these specimens. The coating is quite complex
ia strusture,

There appears te b e plase vhere this precess has ma
application in erdmance, The ccatiag is not rust resistamd,
does ot cever the base metal perfectly, and ferms s reugh wasven




surface that csuld net be adequately heoned sad lepped,

He further stuly of the process is Justified at the
preseat time, Nor this reascn, no study of the compesitien
of the powier before and after sprayiag and of other preperties

was nade,
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Jased 3. Gohem,
AFPROVED: Jr. Metallurgist,
6. k., 0K,

Major, Ordamoe Nept.,
Asting Pirector ef laberatory,
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X-Metal Powder Sprayed -n Low Carbon Steel.

Specimens Nickel-plated Prior to Polishlng.

Thick, Uneven, Porous Tnating and Bare Soot 'n Boge
Metal. X 100 Unetched.

Thick Coating X 1000 Unetched.

Thick Crating X 1000. Etched with 47 Pleral.

Thin Coating X 100C. Unetched. PIPURERUE T
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