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CLEANIRG E-USITS BY BLASTING
ObJect : To remove E-End Materisl from E-Units,

Eguipmeng ;1 Enclosed shield with gless window im the front for
observation, large srxhaust fen, connecting pipe with filter to connest
shield and exhanst f’em’ seall abrasive pusp, mixing chamder, ag:lte.%or
nozzl@.

Material .3 Corvndum (Almninum Ozide) about 150 mesh, Copper dust about
325 mesh compreseed aivr, and weter,

Procedure : The clsming wnit consisted of' a 1m'ge enclosed shield with e
section of the front sliding, a large oxhaust fan connected to -the shield
VY & 9 inch galvenigzed iron pipe in vhick was ingerted ap air filter. A
mixing ckember was used to kold the sbrasive mixzture, and & small pump vas
njed to pump the slurry to the nozzle. . The nozzle was inserted through
the gliding portion of the frony of the shield and sealed to this glide by
a8 rubdber sleeve, This blasting nezgle bed two foed lines entering at ite
manifeld, Through ope line & 50% by weight mixtuve of corunium and watsyr
“as pumped, and through the other compresged air ontsred the pozzle. The
aogzle vas designed to give good abrasive dispersion and give the aly the -
chanoce to impaxt high veloeity to the abrasive particles as the eair swept
by the abrasive outlet, The high velocity particles of abrasive leaving -
the nozzle would literally knock the Eaené; materigl from the E-Unit parts.

The compreaeed ailr entering ‘the shield vas pulled from tho shield through
% Pilter and expelled %o the atmospheres. Any materiel in the exit aix'

- ghould be ramova@. by the £ilter in the exhaust line.

The wot ebrasive after striking the target fell to- the bottom of the shield
end went into the drain that led to 2 mixing chambder fyom which the slurry
7ee punped to the nozzle; thus the ebrasive mixture was being constently
rscycle&. Taus & emall amount of ebrasive was 2ll that was reguirved.

The E-Unit parts wore insertsf in the shield by vemoving the front glass
indow. The glase window was then pleced back on tho shield, and the
rars was blagted for levefal minutes until all the black’ matewial a8 re-
moved., The part ma then x’emovod vashed, and dried,

Outline of Results; On December 1, 195k, the E-Unit clezning ageembly
w26 ingtalled in Buil@.ing ©201-5 end ple,ee& in oxperimental opsration. An
attempt to clean each esparate part of the dismantled E»-ﬁnit vap undertaken,

Partl from the dismantledil6 were all clezmed woll by close vapge blasting,
the nozzle to terget distance varying from 2" %o 5". Tho outlet of the
nwzele vas 1/L"  inside éiameter, giving & Gmall cleaning area at olose £ange,
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o D-k,340.1
Paxrts were blasted from all apgleos until the eh&raoteris is bleck K-ocnd
material vas completely removed. The wmost Aifficult part to clezn was
the bird cage. The waterisl came off easily under blasting, hub much
- time was required to turn the part to allov blasting from every sngle.
The actual time o cle@.n ths bird oage was 30 nﬂn " Other parts reguired
lese time, : ' '

'i‘.’he total working hours epent in cl;e&n&mg E-416 wers 15.

Tae dblack E-ena raterial wvao rmoeeﬁ almost instanmneously from the

we jor guxface arca of the perts by bleating, but in sons places the E-end
naterial on the perts vas very resistant to removsl, On these pavte
peveral geconds of concemtrated blasting were vequizred on guall avezs;
the matorial, howevey, was removed after a short vime, ° For ozample,

one patch on a bird cagse cover hed material ceked on it that wes hard to
yemove by vigorous rubbing with emory paper, bu*&, the bl&ai:.&ng removed
‘thig material aft@r soveral minutes,

E-456 end E-422 were alpo clemned by blasting with the same results as
with BE-416,  Seversl demomstrations wsye mede d.uz'ing thie time, ell of
#hich ghowed the desire& rogulés.

The corundvin Wae recyeled and only & small amount, about 8 pounds, wan
nged to clean several E-units. The corundum apparenily was litldle, if
4ny, affccted by the blasting. = Its cleaning property was retained oven
after 20 or 25 kours of use. : . - ’ '

T A study vas made of the compreassed alr used. Sstiefactory olesning

vas Gono at proppures as low as 20 to 30 p.s.i., but with inorsassd alyr
preossure the terget distence could be increaged, The target distence,

the éistance.from the pozzle tip to the surface to be cleansd, inorsased ve
+ 5 %, 8% 35 p.e.i. ALY pressure readings woro gage readings.

At o target dlétence of 1" the avea boing blasted was sbout 1/4" in
iamter. . At g t&rg@t dwtancs of 1 i’t this was &bout 2" in diemeteor,

An exp@x'imn'i: vas made to &etemﬁn@ the effect of dlasting & copper C
surface, Tho maximm dcpth of penstration vhioch ocourred at 35 p.s.i.
pressure, target distence 3", end blasting time 30 sec., was only 0,00257.
"Undsy noizmal blasting oomi.ﬁ.ticns topper vas not Aesply penstrated.. The.
anpper samples blasteld vere examined under a micyoscope at 1C0X sefier

veing blasted, and no definite pitting action, but mwore of a ridge effect,
wie fownd., - A feov jmbedded particles of alumina were also found. The
rarface looked and folt smooth both ’befom and aftor blasting.

farples of the ghrasive mixiture wez’e taken aft@r several hours of opevabtion
and scat Zor apalysis., The pE of the mizture was 6.4 snd the concentra-
+2on of T in the abrasive was 1%. Twlce the supernatent of the abrasive
Zixture wes ssnt for analypie, and the first test chowed e T comcentration
of 45 mg, per liter, vhile the lsconﬁ ghowed 24,3 mg, per liter.

/




Bwl&. 340,1

~

“The pevfomsnce of tho wmits afvor bein‘, blasted vhen placed im operation
on the track wos normal, Pump down of B-k16 tock 21 hcursg compaved
. mith a 2h,6 hours track avorage,

The air filter in the ewheust line worked vory woll, ‘lf‘nia £ilter was
3ompoged of alte;wm?izag iayors of copper turnings and wood chavings
joaked in oil, A1l T particles or gbrasive partiocles @nhamng the
axhaust line wors cmght by taias £ilter,

An experiment with soppear dust on the ordor of 325 meah asg the abrasive
ras carrisd out, but proved wneatisfactory, The hard material could
“te z'amcved only by prolonged Blasting, Co '

. Summary aud Conclusicmes: The results of this expeﬁmsnt show that .
The B-ond m‘bex'ial can be rewoved from the E-unit pa.x"ta without damage ©o
the parts, .

-~

The equipmont, a.lthough aimple R perﬁ‘ma vory well throughout ths expert-
mant. The continuous rFecycle of tho abx'&aiva aixture was accomplished,

by vhich mathod only 8 pounds of abrasive were reguirsd to clean all the
-wm1%9 in ‘the oxperiment. The ebrasive, corundum, was epparently wnafPected
%y ocontinucus vse, Thie shows the possiblliity of using corundva indefinite-
1y without pronownced offect on 1ts oleaning ckarsoteristice.

Tho actual blasting tims for cleaning E-B16 was 4-2/3 hours, but 15 working
hours were reguired. This showe that 67% of the toval tims was spent in
sandling the paris, in meintensnce, asd in major overhaulﬂ.ng of egquipment.
With better @guiﬁm@nt this time would be reduced,

At & target distance 02’ one inch the surface beoing blasited a8t any time W
approximately l/!é" 4n dlemstor. If the target distance was ineyrsased to

1 £%. the surface being blasted was over 2" in diageter. Since the flow

»f ebrasive .can be considored comstant, & muoh larger aren was being

alesned et the longer target distances for tho ssme amount of ebrasive,

and since the ebdrasive particles aere move spread cud, the cleaning is slower.
Towever, if more abrasive were introduced ot high elr pressures the clesning
would be more rapid &t great distences, : '

The copper is not ercded ezoessively under blagting when one congiders

- that the maxinum depth penotration of 0.0025" eceurred at high ailr pressurs
and very clope target dictance with a 30 ssc. blasting time., In actual .
hlasting the longest pericd of comcentrated blasting on any point vould
rerely ever exoesd 2 or 3 sec. Blegting at target distances of one foot
vven for prolonged time cauges only & glight depth penetmtien. '

| mc,wm.
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 D.h,340.1
- ORIGINAL DATA
 BLASTING TIMB OF BE-URIT PARES
PART , Mgy o 4 0 . B@
Bixd Cege | : 30 Bin,
Screen cd Back ' - 15 min, '
Copper Ccolsyx for R-Can 10 min,
8ide Shutter Holder - 5 nin,
Stainlese Steel Part . 5 min,

" TOTAL BLASTING TIME GFLY TO CLEAR EB-UFIT

o BO. OF PARTS AVG, TIME TO TIME TO CLEAE

PARE & TEIS TYFR CLEAN OFE PART  ALL PARTS
Bird Cege ’ b ' 30 min 2 hr,
Jorsen snd Back b 15 | 1"
Coppor $ooler for R-Can & ' 10 " | . | a/3
8ide Shutter Bolder 8 5 » - 23"
Stainless Stesl Part N 5 w - 13"
TOPAL BLASTING TIME ¥OR ALL PARTE - - e 4-2/3 houre
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ORIGIHAL DATA

E-END BLASTER EFFECT ON COPPER SURFACE

/

of gurface ares,

Samples were 1/32 inch copper sheet wi

| | | Max, Depth
e BEL MDA mmt 4 gl
1 -3 o5 10 1b,1759 18,1623 601 .5
2 3 25 20 ak.0175 13,9837  .601 1.25 ’
3 3 25 30 1h.006h  13.938h .99k 2,0
h 3 35 10 14,0370 14,0096 .85 | 1.0
5 3 35 - 20 13.6060  13.521%  .785 1.5»
3 3 35 300 13.3342  13.2b07 .99k 2.5
7 | 12 . 35 60 - 13.5292 13,5705 2.750, 1.0
3 3 25 10 ab,1623 18,1365 .785 .5
9 3 25. 20  13.9837 13,9851 .78 .75
10 3 25 30 13.938% 13,8035 .99 1.0 )
1 3 35 10 14,0006 13.9816 .78 1.0
2 3 35 30 13.2507  13.1736  1.230 5
13 12 35 60 134705 ‘

13.4010 2,750 1.0

th o mase of 4,6 grems per sq. in.
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Sample Target  Press., Time Orig, Wi, Fin. W&, loss Loss . Arge Loss Avg. dépth of Bax. Gepth of
Ho.  Dist.in. 9.5.i, sec, Grams  Crams  mg. 1mg/ees. in®  mg/sscfin® Penetration  Penetration
. . inx10-3 inzx10-3
. N
) 3 25 10 18,1759 15,1623 13.6 - 1.36 601 2,26 15 -
3 25 20  14.0175 13.9837 33.8 - 1.69 601  2.81 382 1,25
3 3 25 30  14.0064 13.938% 68.0 226 .9 227 M5 - 2.0
% 3 35 10  1.0370 15.0096 27.h 2.7h  .785 3.k9 .237 10
3 73 20 13.6060 13.525 8.6 423 .78  5.39 732 1.5
5 3 35 30 13.35k2 13.2k07 113.5 3.78 ’-992*' . 3.80 - -T89 : 2.5
o 12 35 60 - 13.5292  13.4705 S8.7 08 2750 .356 U A - 1.0
2 3 25 10  1h.2623 1b.1365 25,8 £.58 .185  3.29 .223 .5
5 .3 . 25 20  13.9837 13.9%51 31.8 3.8 .78 . 2.4 | 321 . .75
10 3 25 30  13.938h  13.8935 4.9 .k 9% 1.50 307 1.0
1 3 35 10  14.009 13.9816 28.0 2.80 . .785  3.57 .23 1.0
12 3 35 30 13.2407 13.0736 67.1  2.2% 1.23  1.82 .37 .5
13 12 |

35 60  13.4705 13.%010 68.5 1.1& 2.75 RGN 170 1,0
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