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teristics, t o wha t exten t an d i n a  variet y of
media an d conditions . Th e mai n criterio n
of effectivenes s i s visua l examinatio n o f th e
specimen a t th e en d o f th e test . A  soli d
cylinder o f specifie d characteristic s i s pre -
treated the n rotate d a t constan t spee d fo r
24 hr. under given conditions.

(485D) L . Sanderson , "Meta l Cleanin g
Processes—I, II," Th e Chemical  Age,  London
Vol. 58 , (1491) , p . 205 , (1495) , p . 331-333 ,
(1948); Metallurgical  Abstracts,  Vol. 16, Part
7, p. 434 (1949).

Factors governin g th e choic e o f cleanin g
methods an d material s ar e discussed . Th e
uses of alkaline solutions are considered.

(486A) R . R . Sizelove , "Cleanin g an d
Pickling," Meta l Finishin g Industr y Guide -
book, pp. 43-53 (1948) .

Discussion o f cleaners used for th e electro -
plating industr y whic h ar e alkalin e soakin g
cleaners, alkaline electro-cleaners, and solvent
emulsion cleaners . Discusse s th e genera l
application o f each an d give s cleaning cycles
for electroplating o f steel and steel and copper
prior t o nicke l plating, stee l prio r t o copper,
cadmium, zinc, or alkaline ti n plating . Als o
gives cycle s fo r coppe r an d bras s prio r t o
nickel. Th e cleanin g of zinc-base diecastings
prior t o cyanid e coppe r flashin g o r coppe r
plating is discussed.

(489A) S . Spring and L. F. Peale , "On th e
Mechanism o f th e Proces s o f Degreasin g
Metal Surfaces, " MetaUoberflache,  Vol . 2, No.
10, pp . 209-21 2 (1948) ; Metallurgical  Ab -
stracts, Vol. 16, Part 12, p. 840 (1949) .

See Reference 447.
(489B) R . Springer , "Pickling , Etching ,

Pretreating, Descaling, and Rust Preventives,"
MetaUoberflache, Vol . 2,1, pp. 123-130, II, pp .
199-203, III , pp . 224-229 , IV , pp . 271-27 5
(1948).

A review with many references for the years
1935 to 1943.

(489C) V . F . Stine , "Blas t Cleanin g o f
Metals," Metals  Handbook,  Am . Soc. Metals ,
pp. 300-301 (1948).

The centrifuga l proces s fo r blas t cleanin g
using gri t o r sho t ha s com e int o wid e use ,
though man y application s remain wher e th e
compressed-air method is desirable.

(489D) D . R. Swan, "Advances in Cleaning
Compounds," Organic Finishing,  Vol. 9, No. 1,
pp. 19-25(1948).

A revie w of th e newl y availabl e syntheti c
agents, startin g wit h Twitchel l materials ,
naphthalene sulfoni c aci d condensates , othe r
anionic, cationi c an d nonioni c surface activ e
agents.

(489E) A . B . Tripler , Jr. , "Cleanin g an d
Finishing," Th e Metals  Review,  Vol . 21, No .
6, pp. 3 , 5, 7 (1948); Metallurgical  Abstracts,
Vol. 17 , Part 2, p. 115 (1949).

A review of developments.
(489F) E . W. Turner, "Solvent Vapor De-

greasing," Meta l Finishin g Industr y Guide -
book, pp. 53-59 (1948) .

Discussion include s solvents , equipment ,
and degreasing methods .

(491A) K . Wickert, "Effect o f Inhibitors i n
Pickling," Archiv  filr  Metallkunde,  Vol . 2 ,
137-139 (1948); Chemical  Abstracts,  Vol. 43,
p. 2917 (1949).

Inhibitors reduc e metal loss somewhat, but
cathodic picklin g i n aci d solutio n i s sai d t o
produce lowest metal loss .

NEW REFERENCES—194 9 an d 195 0

1949
(493) Cleanin g Compound, Fingerprint Re-

moving, Meta l Surfaces , U . S . Ai r Forc e
Specification, 14156-A,  March 4 , 1949 .

Composition meant for fingerprin t removal
from meta l surfaces prio r t o preparatio n fo r
storage o r coatin g wit h a  permanen t resi n
coating. Requirement s include easy removal
with naphtha , n o separatio n o n storage , o f
given viscosity and flash point. Als o included
is minimum corrosion, and ability to remove
fingerprints an d t o suppres s corrosio n fro m
them.

(494) Carbo n Remova l Compound , Ortho-
dichlorobenzene Type , (fo r Engin e Parts) ,
U. S. Air Force, Specification, 20043-A, March
22,1949.

Intended us e i n softenin g an d removin g
carbon deposit s and paint fro m engin e parts
by immersio n in heate d solution . Composi -

tion is 53 per cent by weight of orthodichloro-
benzene, 23 to 25 per cent cresylic acid, 10 to
12 pe r cen t potassiu m oleate , 5  pe r cen t
maximum by volume of water, and 5  per cent
maximum o f inhibito r an d othe r materials .
The genera l requirement s ar e odo r an d
toxicity, density , minimum corrosion, undis -
solved matter, flash point, seal (distinct emul-
sion formation) , laborator y carbo n removal ,
rinsability, practical carbo n removal test, and
package stability.

(495) Compound , Cleaning , Alkali-Type ,
U. S. Army Ordnance Department , Specifica -
tion, AXS-1849, June 15, 1949.

Product covered is intended fo r use in th e
hot soa k tan k cleanin g o f ferrou s an d non -
ferrous metal alloy parts. A  formula satisfac -
tory for use with ferrous alloys only or for th e
removal o f soi l containin g considerabl e cal -
cium soap base grease is comprised o f the fol-
lowing in per cent by weight:
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This i s used on e part by weigh t with 4  to.6
parts of kerosine, or with 1 to 2 parts of water.

(497) J . L . Bleiweis , "Simplified Method s
of Cleanin g Metals for Plating," Materials  &
Methods, Vol . 30 , No . 3 , pp . 74-77 , (1949);
British Abstracts,  Part BI , Section 7 , Febru -
ary, 1950, p. 224.

Use of chlorinated an d petroleu m solvents ,
emulsions, and alkaline cleaners for removing
gross contamination o f parts t o b e plated i s
described. A  causti c alkal i an d a n alkal i
triphosphate bath, used as such or anodically
or cathodically , shoul d b e adequate fo r final
cleaning o f metal s normall y encountered .
Cleaning cycle s for steel , copper-bas e alloys ,
zinc die-castings , aluminum , lead alloys , an d
nickel are given.

(498) Be n Boru s (t o Shel l Developmen t
Co), "Carbo n Remove r an d Metal-surfac e
Cleaning Composition, " U . S . Paten t No .
2,466,632, April 5, 1949 ; Chemical  Abstracts,
Vol. 43 , p. 6439, (1949).

A compositio n fo r cleanin g interna l com -
bustion engines , ga s turbines , an d simila r
machines consist s preferabl y o f 1 2 to 2 0 pe r
cent of kerosine or benzene, 4 to 8 per cent of a
detergent salt of an amine, ammonia, or alkali
metal wit h a  highe r fatt y acid , terpenic ,
naphthenic, or sulfonic acid, 20 to 40 per cent
f a penetrant especially certai n halogenate d
compounds suc h a s trichloroethylene , ortho -
dichlorobenzene and certain ketones , 8 to 20
per cent of a wetting agent, 1 2 to 1 5 per cen t
water, an d 1 5 to 2 0 per cen t stabilizer s suc h
as polyhydric alcohols.

(499) G . H . Boss , "Cleanin g Aluminu m

Sheet Prior to Spot Welding," Metal Progress,
Vol. 55 , pp . 668-76 3 (1949) ; British  Ab-
stracts, Part BI, Section 6, p. 878 (1949).

Practical method s fo r degreasin g an d re -
moval o f oxide films are discussed .

(500) V . Bowes , "Chemica l Circulatio n
Methods in Cleaning and Descaling Petroleum
Processing Equipment, " Petroleum  Refiner,
Vol. 28 , No. 10, pp. 121-124 (1949); Chemical
Abstracts, Vol. 44, p. 168 8 (1950).

The cleanin g of refinery proces s equipment
by the circulation o f special cleaning solutions
of chemical s has many advantages which are
listed. Mechanica l cleaning methods fal l fa r
short i n man y respects i n comparison . Th e
cleaning solution is selected on the basis of the
deposits to be removed. Har d wate r scale is
generally remove d b y acidi c cleaners , whil e
deposits i n absorbe r tower s an d hea t ex -
changers are usually remove d by an alkalin e
cleaner, whil e solvent-type cleaner s are used
in some cases.

(501) K . Bruche , "Successfu l Cleanin g of
the Water Side of a Double-Sheaf Boiler with
Hivolin Mixtur e (Hydrochlori c aci d wit h an
Inhibitor)," Bergbau  und Energiewirt.,  Vol. 2,
pp. 170-171, (1949); Chemical  Abstracts,  Vol.
43, p. 9307 (1949).

Data give n t o sho w tha t us e o f th e aci d
mixture followed by some mechanical cleaning
costs only about 60 per cent as much as com-
plete mechanical cleaning, and takes about 32
per cent as much time. Predicte d that use of
the inhibite d aci d cleanin g a t u p t o 10 0 C.
would shorten the time still more.

(502) Compound , Steam Cleaning , Bureau
of Ship s Specification 51 C69,  April 15, 1949.

The compoun d is intended fo r us e o n air -
craft cleanin g aluminum , magnesiu m an d
other metal surface prior to application of or-
ganic o r inorgani c surfac e coating s an d fo r
surfaces to remain unpainted. Als o intended
for th e removal of grease and oi l from variou s
ferrous an d non-ferrou s surfaces.

Composed o f a n alkal i silicate , phosphat e
composition containing a synthetic detergent .
In addition to composition requirements prod-
ucts must meet foaming, surfac e tension , cor-
rosion, stability , har d water , an d rinsin g
ability tests .

(503) P . H. Cardwel l and G. E. Mullin (to
Dow Chemica l Co.) , "Compositio n fo r De -
scaling Ferrous Metal Surfaces," U S. Patent
No. 2,485,528, Octobe r 18, 1949.

An improve d compositio n comprisin g hy -
drochloric acid fo r us e in removin g scale de -
posits fro m iro n an d stee l surfaces . A n
aqueous solution o f from 5  to 2 5 per cen t of
hydrochloric acid containing as inhibitor fro m
0.1 t o 1  pe r cen t o f organi c aromati c an d
heterocyclic nitrogen bases and from about 0.1
to 2  pe r cen t wate r solubl e thiocyanate .
Specific examples of organic nitrogen bases ar e

Sodium carbonate
Trisodium phosphat e dodecahydrat e
Triton X-10 0 o r Igepa l CA-extra s Hig h Con -

centration
MP-189 or Naccono l NR

32.8
47.2

5.2
14.8

Compound need not conform to any specifi c
chemical composition, the supplier being given
wide latitud e i n selectio n o f ra w materials .
The compound when used at boiling tempera-
ture and a concentration of 7.6 per cent weight
to volum e shal l effectivel y clea n meta l sur -
faces as determined by a performance cleaning
test. Maximu m pH , an d corrosivenes s
specifications are also given.

(496) R . Bernstein , "Cleanin g Composi -
tion," U. S. Patent No. 2,485,554, October 25,
1949.

A meta l cleanin g solvent-emulsio n cleane r
is claimed , consistin g o f th e followin g ma -
terials by weight:

Tall oil
Pine oil
Potassium carbonat e . .
Sodium chromat e
Water
Kerosine

Per Cent
9.5tol0.5

13.0 t o 14. 5
1.5 to 2.0
0.5 to 1.1
5.0 to 20.0T

. . Sufficient to make 100
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^-toluidine, 2,4,6-collidine , methy l aniline ,
and the use of ammonium thiocyanate.

(504) E . J . Cartwright , "Cleanin g Bras s
Stampings," Mechanical  World  an d Engineer-
ing Record,  Vol . 126 , (3259) , pp . 19-2 0
(1949); Metallurgical  Abstracts,  Vol. 17, Part
2, p. 114(1949).

A shor t descriptio n o f chemica l an d elec -
trolytic method s fo r remova l o f scal e fro m
brass stampings and sheet pressings .

(505) B . V. Deryagin and N . N. Zakhava-
eva, "Th e Stabilit y of Thin Lubrican t Film s
Deposited o n Soli d Surfaces, " Kolloidnyi
Zhurnal, Vol. 11, pp. 230-231 (1949); Chemi-
cal Abstracts,  Vol. 44, p. 828 (1950).

A lubricant deposite d on solid surfaces was
blown off them so that only a thin wedg e re-
mained, an d it s thicknes s determine d inter -
ferometrically. Film s containin g aluminum
oleate or aluminum stearate were more stable
on steel than on glass or chromium coating.

(506) "Productio n Clini c for Finishing Die-
Castings. Th e Principle s o f Detergenc y a s
Applied t o Meta l Cleaning, " Di e Castings,
Vol 7 , No. 3, pp. 41-43 (1949); Metallurgical
Abstracts, Vol. 17, Part 2, p. 115 (1949).

The factor s affectin g detergenc y ar e dis -
cussed, an d a  semi-quantitative tes t method
for th e evaluatio n o f metal-cleanin g com -
pounds is described.

(507) J . G . Donelso n an d R . A . Neish ,
"Determination o f Cottonsee d Oi l o n Ti n
Plate," Analytical  Chemistry,  Vol . 21, No . 9,
pp.1102-1104(1949).

Majority o f ti n plat e produce d b y con -
tinuous electrotinning process lubricated with
edible grade cottonseed oi l either by spraying
with an emulsion or by electrostatic precipita-
tion fro m a n atomize d mist . Preferre d
amount o f oil is 0.20 to 0.0 5 g. per bas e box
(total surfac e are a 62,72 0 sq . in.) . A  per -
fectly oriente d oi l film is thus equivalen t t o
approximately 5 molecular layers on each sur-
face of plate.

Previous metho d o f determination wa s by
oil extraction , bu t th e presen t metho d in -
volves the use of hydrophilic balance modified
to permit complete vertical immersion of sam-
ples in water filling tray. Oi l film transfers to
the surfac e an d i s measured by usual surfac e
balance techniqu e an d i s rapid . Chie f dis -
advantage i s that it can be used only on fresh
plate.

(508) D . L . Doty , "Continuou s Stran d
Cleaning an d Coatin g o f High-Carbon Rods
and Wires," Wire and Wire Products,  Vol. 24,
pp. 1034-1038 , 1065 , 1066 , 106 7 (1949) ;
Chemical Abstracts,  Vol. 44, p. 52 1 (1950).

Attempt a t summarization of the potentia l
advantages an d th e industry-wid e statu s of
continuous strand cleaning and coating of rods
and wire in tandem with the patent annealing

operation. Result s a s ye t inconclusive , bu t
the process presents definite potentialities with
regard t o improved quality high-carbo n wir e
and lowe r costs . Sho t blastin g an d brus h
cleaning for descaling are worthy of considera-
tion. Descalin g i n aci d solution s an d lim e
shows promise in strand coating. Lim e sub-
stitutes used singly in strand cleanin g require
excessive immersion tune.

(509) J . F . Farrell , "Picklin g versus  Gri t
Blasting for Cleaning," Metal  Finishing,  Vol.
47, No. 2, pp. 69-75 (1949).

Removal of scale and oxides by acid requires
careful contro l t o avoi d danger s o f pitting ,
hydrogen embrittlement , smu t formation ,
etc. Us e of inhibitors and o f proper ventila -
tion reduced hazards of pitting, hydrogen em-
brittlement, an d much of health hazard .

Abrasive blast cleaning or grit blasting by
centrifugal or airless blasting is described. Ad -
vantages ar e eliminatio n o f aci d difficulties ,
no waste disposal , no variation i n alloy an d
the proces s i s continuous . Difficultie s ar e
that th e equipmen t i s sel f destructive , re -
quires dust collection equipment . Discusse s
economies o f blast cleaning , effec t o n finish ,
abrasives, an d typical applications .

(510) F . V . Faulhaber , "Degreasers, "
Products Finishing,  Vol. 13, No. 4, pp. 26, 28,
30, 32, 34, 36 (1949).

Summary of types of degreasers, and discus-
sion of design, selection, and installatio n an d
operation. Rang e of degreasing operation in -
cludes vapor, vapor-spray-vapor, warm liquid-
vapor, boiling liquid-warm liquid-vapor, an d
variations of these.

(510A) H . A. Fudeman, "Adsorption Phe -
nomena in the Plating Room," Metal  Finish-
ing, Vol . 47, No. 8, pp. 5876! (1949).

Some note s o n adsorptio n o n meta l sur -
faces i n picklin g an d platin g bath s an d o n
porosity o f electrodeposits are given .

(511) H . Gibbs , "Blastcleanin g Stainles s
Steel Castings," Metal  Finishing,  Vol. 47, No.
12, pp. 68769 (1949).

Processing at Cooper Alloy Foundry Co., by
four types of blasting units :

1. Enclose d cabine t air—precisio n wit h
small parts

2. Moder n tumblin g barrel—mas s pro -
duction of small parts

3. Rotatin g table—flas h surfac e casting s
where uniformity necessary

4. Sandblas t room—usin g standar d ai r
hoses, for large parts.

Sand, steel shot , and stainless steel shot all
used depending upon the nature of the part to
be blasted .

(512) A . G. Gray , "Recent Development s
in Determinin g Degre e o f Surfac e Cleanli -
ness," Products Finishing,  Vol. 14, No. 2, pp .
69, 72, 74, 76, 78, 80, 82, 84, 86 (1949).
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Reviews in detail the Harris, Kamp, Yanko
work o n radioactiv e trace r chemicals , refer -
ence 517, Morgan's work on fluorescent dyed
oil, referenc e 151 , an d Spring , Forma n an d
Peale's work on atomized droplets of water in
water-break, reference numbers 3252 and 4032.

(513) E . B . Greenhill , "Adsorptio n o f
Long-chain Pola r Compound s from Solutio n
on Meta l Surfaces, " Transactions,  Farada y
Soc., Vol. 45, pp. 625-631 (1949).

Saturation of the surface occurs at very low
concentrations wit h steari c acid , wherea s
alcohols an d ester s requir e much higher con-
centration. Th e adsorptio n proces s appear s
to be the same for thoroughly cleaned and re-
duced powders as for oxide coated powders.

(514) E . B . Greenhill , "Lubricatio n o f
Metal Surfaces by Mono- and Multi-molecu-
lar Layers, " Transactions,  Farad y Soc. , Vol.
45, pp. 631-635 (1949).

Carefully prepare d layer s o f steari c aci d
and metalli c stearate s indicate d tha t break -
down o f lubrication occur s at th e bul k melt -
ing point except with stearic acid on a reactive
metal, an d her e lubricatio n persist s u p t o a
temperature equa l t o th e softenin g poin t of
the appropriat e meta l soap .

(515) N . Hackerma n an d H . R . Schmidt ,
"The Adsorptio n o f Organi c Corrosio n In -
hibitors on Iron an d Steel Surfaces," Journal
of Physical  6 " Colloid  Chemistry,  Vol . 53, pp .
629-638 (1949); Chemical  Abstracts,  Vol. 43,
p. 6559 (1949).

Films forme d b y organi c corrosion inhibi-
tors on steel and iron surfaces were studied by
electron diffractio n an d b y reflectio n an d dif-
fraction patterns . Dependin g upon the con-
ditions, both oriented an d unoriented surface
films ca n b e formed . Treatmen t o f naph -
thenic acid, cyclohexylamine , cyclohexanone,
cetyl alcohol , an d steari c aci d wit h hydro -
carbon solvent s show that the intensity of ad-
sorption o n the meta l surface is a property of
the specifi c substance employed .

(516) E . E . Halls , "Electroplatin g o n
Aluminum fo r Aircraf t Components, " Indus-
trial Fnishing,  Vol . 2 , pp . 30-32 , 34-3 9
(1949); Chemical  Abstracts,  Vol . 43, p . 783 3
(1949).

Operations for the preparation of aluminum
parts fo r electrpdepositio n includ e the step s
of solvent cleaning , alkaline etch, acid pickle,
a secon d aci d treatment , zincat e treatment ,
copper plating , silve r plating , an d dryin g off
with a water rinse at eac h stage. Detail s for
each o f the foregoin g processe s ar e given .

(517) J . C. Harris, R . E. Kamp, and W. H.
Yanko, "Applicatio n o f th e Radioactiv e
Tracer Techniqu e t o Meta l Cleaning, "

* J. C . Harris , "Meta l Cleanin g Bibliographica l
Abstracts," Am. Soc. Testing Mats. (1949) . (Issue d
a separat e publicatio n STP No . 90.)

ASTM BULLETIN , No . 158 , May , 1949, p. 4 9
(TP 75).

Radioactive N , N-dibutylstearamid e wa s
added to lubricating oil and the mixture added
in know n amounts t o pans . Thes e ar e as -
sayed befor e an d afte r washin g usin g a
Geiger-Muller tub e an d countin g apparatus .
Initial activit y wa s arbitraril y se t a t 10 6

counts pe r min . an d tria l indicate d tha t 2 5
mg. of the soil (S.A.E. No. 60 oil containing 1
per cent radioactive stearamid e and 2 per cent
of Fluorescen t Oi l Green H.W.) would cove r
the pa n a t th e desire d leve l o f activity .
Gravimetric method s an d th e us e o f ultra -
violet light inspection showed total absence of
soil, bu t th e radioactiv e techniqu e indicated
soil a s stil l present . Th e sensitivit y o f th e
method on cleaned specimens was 2 X  10~7 g.
per sq. cm. A  residual count not removed by
one washing , bu t finall y remove d i n fiv e o r
more, was attributed t o chemisorption .

(518) J . W. Hensley, A. O. Long and J. E .
Willard, "Reactions of Ions in Aqueous Solu-
tion wit h Glas s an d Meta l Surfaces, " In -
dustrial an d Engineering  Chemistry,  Vol . 41 ,
pp. 1415-1421 (1949). Se e Reference 463A.

Considerable amount of work done on con-
centration an d temperatur e relation s i n
sorption of sodium ion made valueless by dis-
covery o f preferentiall y sorbe d radioactiv e
impurity i n th e sodiu m carbonat e solution .
In general, removal tests on platinum showed
appreciable portio n o f the activit y remaine d
after rubbin g with filter paper, immersio n for
2 hr . i n fumin g nitri c aci d an d flamin g t o
redness. Abrasiv e polishin g o r aqua  regi e
completely remove d radioactiv e materia l
however.

Removal o f sodiu m io n fro m cold-rolle d
steel was 95 per cen t accomplished in 1 0 sec.
dipping at 40 C. and 10 per cent sulfuric acid .
Immersion i n boilin g wate r remove d onl y a
negligible portion o f the activit y an d onl y 10
per cen t b y rubbin g with filter paper. Sug -
gested reason for retention o f the sodiu m ion
is the presenc e of sulfides normally occurring
in steel surfaces.

Steel at maximum immersion tune and tem-
perature of 90 C. picked up 0.54 monolayers of
sodium ion , platinum , 0.3 , silver , 7.1 , an d
aluminum (2 S) 1.5 .

(519) I . C . Hepfer, "Acid Dips in Cleaning
Cycles. I . Aci d Dips for Low Carbon Steel,"
Proceedings, Am . Electroplaters * Soc. , pp .
127-130(1949).

The term acid dip generally refers to fairl y
weak acid solutions used to remove light rust
and scale from metals following alkaline clean-
ing cycles . Thi s i s contraste d wit h stron g
acid solution s use d fo r picklin g purposes .
However, in some plating shop s this function
is combined in the pickle. Mos t acid dips for
low carbon stee l ar e eithe r hydrochlori c aci d
or sulfuric acid o r mixtures of the two . Hy -
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drofluoric acid sometime s is added to remov e
molding sand an d nitri c aci d to sulfuri c aci d
for th e remova l o f tenaciou s oxides . Aci d
dips generally used at roo m temperature and
pickles a t elevate d temperatures . Agitatio n
seldom use d wit h dips , inhibitor s not neces -
sary, foamin g agent s are seldom used. Elec -
tropickling offer s advantage s wher e larg e
volume of parts of the sam e surface characte r
are to be processed.

In th e discussion , phosphori c acid i s men-
tioned a s ver y effectiv e an d a s no t causin g
rusting. Smut s are removed by strong caustic
and oxidizing agents such as sodium chlorite ,
or using the work as the anode. I f inhibitor is
used, car e mus t b e taken tha t th e preferen-
tially adsorbed laye r i s removed befor e plat -
ing. Bibliograph y of 30 references.

(520) E . R . Holma n (t o Turc o Products ,
Inc.), "Cleanin g Aluminu m Preparator y t o
Spot Welding, " U . S. Patent No . 2,477,181,
July 26, 1949; Chemical  Abstracts,  Vol. 43, p.
9022(1949).

Immersion for X A to 20 min. in a cold bath
containing 5  per cent orthophosphoric, phos-
phorous, o r pyrophosphori c aci d o r simila r
acid o f phosphorous , enoug h non-haloge n
mineral acid such as sulfuric, to reduce the pH
below 3  and preferably to 0. 5 to 1  initially
and 0.0 1 to 2  pe r cen t o f a  catalyti c agen t
such a s sodiu m fluorid e o r simila r halide .

(521) M . Jaff a (t o Optimu s Equipmen t
Co.), "Degreasin g Tank with Means to Speed
the Flow of Cleansing Vapors from th e Heat -
ing to the Condensation Zon e and Control the
Level of the Liqui d Pool," U. S. Patent No .
2,469,040, Ma y 3 , 1949 ; Chemical  Abstracts,
Vol. 43 , p. 6966 (1949).

Device is used for degreasing metal object s
and is adapted for use with either gaseous or
liquid cleaner, which may include inhibitors .

(523) G . W . Jernstedt , (t o Westinghous e
Elec. Corp. ) "Cleaning an d Activating Com-
positions and Use Thereof i n Producing Pro -
tective Phosphat e Coating s o n Meta l Sur -
faces," U. S. Patent No. 2,490,062, December
6,1949.

An activatin g compositio n i s prepared b y
dissolving fro m 0.005 to 20 per cent by weight
in wate r o f solubl e salt s o f titanium , zir -
conium, lead and tin an d the balance of diso-
dium orthophosphate. Thes e salts are dried.
From 0.1 to 2 per cent by weight of the diso-
dium orthophosphate and a  concentration of
from 0.001 to 0.1 per cent of the metal radical
of th e wate r solubl e compoun d to provid e a
pH of from 10 to 12.5, the balance being water.
Soda as h ma y be the alkalin e cleanin g com-
pound, but others may be used.

(524) D . H. Krouse , "Pickling Aci d Meas-
urement an d Control, " Blast  Furnace  an d
Steel Plant,  Vol . 37 , pp . 961-96 4 (1949) ;
Chemical Abstracts,  Vol. 43, p. 7399 (1949).

Flowmeters, valve s an d othe r controllin g
instruments use d i n th e regulatio n o f large -
scale pickling systems are discussed.

(525) C . B . Leape , "A n Electrolyti c Wir e
Cleaner," Organic Finishing,  Vol. 10, No. 11,
pp. 12-13(1949).

The wir e is carried throug h a speciall y de-
vised apparatu s int o a  cleaner solutio n o f an
alkali containin g a  wettin g agent , whil e a
current i s passed throug h th e bath , the wir e
acting a s a  negativel y charge d electrode .
This removes a thin film of copper and leave s
the wir e hot enough to dry it befor e enterin g
the enamel.

(526) G . Leffingwell , "Soa p i n Meta l
Treatments," Products Finishing,  Vol. 14, No.
1, pp. 24, 26, 28, 30 (1949),

Review of soap functions i n metal cleanin g
and utilizatio n a s a  constituen t o f cleanin g
compositions.

(527) G . Leffingwell , "Syntheti c Surface -
Active Agent s i n Meta l Finishing, " Metal
Finishing, Vol. 47, No. 4, pp. 68-70 (1949).

Describes fluorescen t soi l metho d fo r
cleaner evaluation . Specifi c uses o f certai n
common type s o f agents ar e described .

(528) M . A . Lesser , "Radiato r Cleaners, "
Soap an d Sanitary  Chemicals,  Vol. 25, No . 5 ,
pp. 40-43, 147 (1949).

Discusses requirement s fo r suc h cleaners .
Types o f cleaners are illustrate d an d o f alka-
line, acid , and combinatio n cleaner types .

(529) H . D . McAfee , "Inhibite d Aci d
Cleans Heating Coils, " Chemical  Engineering,
Vol. 56 , No. 3, pp. 141-14 2 (1949); Chemical
Abstracts, Vol. 43, p. 4905 (1949).

A solution o f 14 per cent of technical grade
hydrochloric acid , 8 3 per cen t water , an d 3
per cen t anilin e for inhibitor i s used to clea n
scale fro m coppe r coil s wit h stee l hea d an d
spacers.

(530) C . W . MacMulle n an d C . G . Ozar ,
"Sodium Silicate s in Meta l Cleaning, " Metal
Finishing, Vol. 47, No. 4, pp. 52-54 (1949) .

A discussion of the rol e of silicates in clean-
ing. Film s o f silicate s forme d hav e bee n
identified as Fe3O3 and Fe 3O4 as anodic, and a
combination o f ferrous-ferri c oxid e an d hy -
drated silico n dioxid e a s a  cathodi c film .
Both films being readily aci d soluble said t o
represent n o platin g problem .

Advantages of silicates i n zinc cleaning and
in rinsing were reviewed. Rinsin g said to be
problem o f dilutio n an d silicate s sai d t o
possess excellen t stability towar d dilutio n i n
preventing redeposition o f soil.

(531) R . A . Machlowitz , "Evaluatio n o f
Polishes fo r Us e on Aluminum Aircraft Sur -
faces," AST M BULLETIN , No . 156 , January ,
1949, p. 46 (TP8).



BIBLIOGRAPHY O N METAL CLEANIN G 15

Tests include corrosiveness, abrasive num-
ber, coars e particl e determination . Perfor -
mance propertie s determine d b y artificia l
tarnishing, prepolishing, restoration o f reflec -
tance an d retentio n o f reflectance , rat e o f
tarnish remova l test.

(532) Ric k Mansell, "Removing Mill Scale
from Steel," Organic Finishing,  Vol. 10, No. 8,
pp. 8, 20-21 (1949).

Discusses removal by pickling , mechanical
methods, san d blasting , an d flam e cleaning .
Advantages and disadvantage s fo r each type
and th e conditio n of the work after treatmen t
are discussed.

(533) B . H . Marks , "Liqui d Blastin g
Cleans an d Finishe s Metalli c an d Non -
Metallic Surfaces," Materials  &  Methods, Vol .
29, No. 4, pp. 64-67 (1949); British  Abstracts,
Part BI, Section 4, p. 929 (1949).

A suspension of abrasive particle s in water
is pumped through a  nozzle into which air a t
90 psi. is forced. Treatmen t carrie d ou t i n a
closed cabine t wit h observation windo w and
handling sleeves. Bur r and scale from metal s
and plastics can be removed by choice of con-
ditions and abrasive.

(534) "Method s and Type s of Cleaners for
Various Metals, " Materials  &  Methods,  Vol .
29, pp . 89-91 (1949).

General list o f types o f cleaners an d thei r
application t o som e o f th e mos t commo n
metals.

(535) J . E . O . Mayn e an d M . J . Pryor ,
"The Mechanis m o f Inhibitio n o f Corrosio n
of Iro n b y Chromi c Aci d an d Potassiu m
Chromate," Journal,  Chemica l Soc. , pp .
1831-1835 (1949) ; Chemical  Abstracts,  Vol .
43, p. 9015 (1949).

As a result of examination b y electron-dif -
fraction method , an d thi n film s o f oxid e
formed o n iro n bot h i n th e air , an d fro m
chrpmate-passivated films , conclude d tha t
inhibition mus t b e considere d a s a  hetero -
geneous reaction between ions in solution and
the iron surface.

(536) R . C . Merrill , "Industria l Applica -
tions of the Sodiu m Silicates," Industrial and
Engineering Chemistry,  Vol . 41 , No . 2 , pp .
337-345, (1949).

Protective actio n o f silica o r silicate ion s is
apparently du e t o invisibl e film of silica o r
metal silicate . Free-rinsin g propertie s ar e
useful. Show s rates of soil removal from Dow
metal b y alkalin e solution s a t constan t so-
dium oxid e content, soil s bein g stearic acid ,
paraffin, an d re d oxid e buffin g compound .
Comparison mad e of caustic soda , trisodiu m
phosphate, and 3:2 and 1:1 ratio silicates, the
latter showin g the mos t effectiv e rat e o f re-
moval.

(537) W , R . Meye r an d S . H . Brown ,
•'Cleaning, Etching , Chemica l Polishin g an d

Brightening of Aluminum," Proceedings, Am .
Electroplaters' Soc. , pp. 163-191 (1949).

Because of the chemica l reactivity of alum-
inum, remova l o f heav y oil , grease , an d
buffing compound s and soli d dirt i s generally
accomplished wit h organi c cleanin g agents .
This i s followe d a s require d b y alkalin e
cleaners to remove any remaining light films.

Reviews vapo r degreasing , solven t wash ,
emulsion-solvent cleaners , emulsio n cleaner s
and oil-solven t typ e aci d cleaner s usuall y
made wit h phosphori c aci d an d greas e dis -
lodging agen t suc h a s alcohol , keton e o r a
surface activ e material . Latte r typ e usuall y
used cold , bu t som e used warm , mixed with
water an d mos t effectiv e prio r t o organi c
finishing an d whe n brushe d o r swabbe d o n
the surface.

Reviews alkalin e cleaner s whic h ar e sub -
divided a s nonetchin g an d etchin g types .
Mentions use of wetting agents but indicate s
they caus e roughenin g o f etched surfac e an d
also reduc e rate o f attack. Discusse s addi -
tives whic h affec t rat e o f reactio n wit h
caustic sod a o n aluminum , an d aci d treat -
ments.

Smut removal usually occurs after alkalin e
etching, an d tw o acid s ar e generall y used ;
nitric aci d to dissolv e al l elements present in
metal smuts and hydrofluoric acid to remove
silicon smuts. Bes t results ar e obtained with
the mixe d acids whic h represent a  containe r
problem. Anothe r aci d use d fo r smu t re -
moval i s chromic , bu t thi s i s no t suitabl e
against silicon and is best used on work prior
to painting or organic finishing.

(538) Donal d L. Miles (to American Chemi-
cal Paint Co.) , "Cleaning Bat h fo r Zinc and
Zinc-base Alloy s Prio r t o Electroplating, "
U. S . Paten t No . 2,461,228 , Februar y 8 ,
1949; Chemical  Abstracts,  Vol . 43 , p . 329 9
(1949).

Die castings are cleaned and lightly etche d
by the us e of a bath consisting essentiall y of
mineral spirits , phosphori c acid , cycli c coal -
tar bases , sulfuri c acid , thiourea , wettin g
agents, and water.

(539) "Vapo r Degreasin g Manual, " Opti -
mus Equipmen t Co. , 24 pp. (1949) .

Discusses design of vapor, vapor-spray, an d
liquid-liquid-vapor unit s and auxiliary equip-
ment. Concern s installation , operation ,
cleaning, maintenance , an d recover y o f sol -
vents.

(540) R . E . Paret , "Ho w t o Clea n Stain -
less Stee l Textil e Equipment, " Textile  In -
dustries, Vol. 113, No . 9, pp. 96-97 (1949).

Cleaning usuall y accomplishe d wit h borax ,
soda as h o r sodiu m perborate . Onl y mil d
abrasives such as whiting, grade FFF pumice,
magnesium oxid e and fin e scourin g powders.
Coarser material s may roughen polished sur -
faces. Meta l scraper s an d brushe s ar e no t
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recommended bu t stainles s stee l woo l i s
satisfactory. Fo r heating coils , an d heat ex-
change tubing a  10 to 20 per cent solution of
nitric acid, i s normally used, but no t i n con-
tact wit h commo n steel , bras s o r copper .
Heat tint s fro m excessiv e exposur e ar e re -
moved by a commercial stainless steel polish.

(541) L. A. Pavlish, "Drawing Compounds
and Othe r Variables in the Rinsin g of Metal
Cleaners," Th e Enamelist,  Vol. 26, Summer,
1949, pp . 3-7; Plating,  Vol. 37, No. 5, p. 508
(1950).

In porcelain enameling rinsing between the
cleaning of steel and immersion in the sulfuri c
acid pickle has been given little consideration .
A modificatio n o f th e regula r picklin g pro-
cedure wa s used to determin e th e effect s o f
various rinsing variables: additio n of drawing
compound to cleaner , carryover of cleaner t o
rinse, flange d parts , transfe r tim e betwee n
cleaner an d rinse , an d temperatur e o f rinse .
The results of these tests are illustrated.

(542) "Vapou r Blasting : It s Man y Use s
Increase Almos t Daily, " Products  Finishing,
London, Vol . 2, No. 1 , pp. 14-19 , 61 (1949);
Metallurgical Abstracts,  Vol. 16, Part 8, p. 519
(1949).

A blast of water and fine abrasive mixture
is directed against the surface to be treated by
means o f compresse d air . Th e abrasiv e
media includ e a  speciall y selecte d crypto -
crystalline chalcedonic silica, pumice , kiesel -
guhr, or even ground husks of cereals, walnut
shells, o r othe r organi c solids . Advantage s
and use s o f proces s discusse d a t length .
Cleaning o f aluminum and magnesiu m alloy
sand castings , th e preparatio n o f aluminum
for anodizing , th e surfac e finishin g o f th e
molds for zinc alloy die-castings, and the fin-
ishing o f automotiv e an d aero-engin e part s
for improve d lubrication an d bur r removal .

(543) "Degreasing : A  Safe Process," Prod-
ucts Finishing,  London, Vol. 2, No. 1 , pp. 80-
81 (1949) ; Metallurgical  Abstracts,  Vol . 16 ,
Part 8, p. 517 (1949).

Brief descriptio n of the "Graking " immer-
sion a t 17 0 F. (7 7 C. ) cleanin g process for
ferrous and non-ferrous metals. I s claimed to
have a  number of advantages ove r trichloro-
ethylene vapor degreasing.

(544) "Meta l Cleanin g with Acid, " Prod-
ucts Finishing, London, Vol. 2, No. 4, pp. 16-18
(1949); Metallurgical  Abstracts,  Vol. 61, p. 840
(1949).

A surve y givin g recommende d solutio n
compositions for pickling aluminum bronzes,
nickel silver , and cupro-nickels .

(545) Compound Dishwashing; (Fo r use in
Mechanical Dishwashing Machines), Quarter-
master Corp s Tentative Specification, OQMG
220A, April 18 , 1949.

Material i s intended for use in dishwashing
machines and not for manual cleaning. Typ e

I fo r wate r i n hardnes s greate r tha n 12 0
p.p.m. and type II in water hardness 0 to 120
p.p.m. Compositio n of type I: Moistur e 25
per cent maximum, alkalinity a s Naz O 30-48
per cent , phosphat e a s PjO s 1 8 pe r cen t
minimum, silicate as SiCfe 8 per cent minimum,
carbonate a s CO j 2 0 per cen t maximum , in-
soluble matte r 1  per cen t maximum , othe r
constituents 3  per cent maximum .

Other requirement s ar e p H an d bufferin g
capacity, foaming , wate r softenin g capacity ,
turbidity, corrosion , fineness, and stability .

(546) Arthu r A. Reid (to Reid Engineering
Co.), "Preparin g Aluminu m fo r Spo t Weld -
ing," U . S. Patent No , 2,465,750, Marc h 29,
1949; Chemical  Abstracts,  Vol . 43 , p . 421 2
(1949).

Aluminum articles are freed fro m oxid e and
protected from oxide formation before welding
by dipping them for 20 min. into a solution of
phosphoric acid 33, nitric acid 33, ammonium
hydroxide 32 , and a  wettin g agent , suc h a s
Aerosol, Naccono l NR, Terigito l 1  per cen t
held a t roo m temperatur e an d rinsin g i n
water. Th e metho d reduce s surfac e re -
sistance from 39-60 microhnis to 10 microhms.

(547) "Finishe s fo r Aluminum," Reynolds
Metals Co., Inc. , (1949) .

Contains sectio n o n cleanin g treatments .
These includ e directions for solvent, solvent -
tank, solvent-vapor , alkaline , phosphori c
acid, an d mixe d aci d cleaning . Precleanin g
for resistanc e weldin g requires mechanical ,
acid, or alkaline removal of oxide film . Alter -
nate cleaning methods are listed an d are high
temperature (ove n a t 42 5 F. ) an d electro -
cleaning.

Four tables of typical cleaning practices are
given listin g th e method s of cleaning and a
large number o f proprietary compounds suit-
able for the purpose.

(548) Edwar d Rosen , "Finishin g Mone l
Metal," Metal Finishing,  Vol. 47 No. 4, pp. 60-
65 (1949) ; Metallurgical  Abstracts,  Vol . 17 ,
Part 1 , p. 43 (1949).

The possible sources of soil and contamina-
tion o n mone l meta l article s ar e considere d
and many methods for removing them are de-
scribed in detail.

(549) E . Rosen, "Blast Cleaning with Sus*
pended-Abrasive Media, " Metal  Finishing,
Vol. 47 , No. 10, pp. 76-78, 80 (1949).

A wide range of matte and satin finishes are
produced b y aqueou s solutions o f suspended
abrasive media . Cite s experience and refine -
ments, includin g corrosion inhibition , abra -
sive media and equipment. Advantage s cited
are:

1. Smoot h surfac e wit h nondirectiona l
finish,

2. Minut e etching causes surface t o hol d
and distribut e lubrican t evenly , 



BIBLIOGRAPHY ON METAL CLEANING 17

3. Peenin g actio n ha s th e effec t o f col d
working,

4. Wil l treat surfac e whe n tolerances ar e
as lo w a s 0.00 1 in . an d reac h crevice s i n
intricate parts,

5. Economica l and rapid, and
6. Simpl e control and operation .
Process is finding application as surface pre-

treatment for electroplating .

(550) J . T . Rucke r (t o Hooke r Electro -
chemical Co.) , "Corrosio n Retarder, " U . S .
Patent No . 2,459,119 , Januar y 11 , 1949 ;
Chemical Abstracts,  Vol. 43, p. 3772, (1949).

A eutecti c mixtur e o f laury l pyridiniu m
chloride an d benzy l thiocyanate i s added in
0.02 t o 0.1 per cent amounts to dilute aqueous
acid solutions as 15 per cent sulfuric acid , re-
duce corrosion by 99 per cent or more. Com -
binations o f othe r aralky l thiocyanate s an d
other quaternar y ammoniu m compounds can
be used.

(551) B . F. H . Scheifele , "Rus t Removers
and Rus t Inhibitors, " Farbe  und  Lack,  Vol.
55, pp . 13-14 , 47-18 (1949) ; Chemical  Ab -
stracts, Vol. 43, p. 4995 (1949).

Rust i s removed b y 8  t o 1 0 pe r cen t in -
hibited hydrochlori c o r sulfuri c acids , b y 1 5
per cent phosphoric acid at 70 C., followed by
2 to 3 per cent phosphoric acid a t 90 C., by 5
to 1 0 per cent caustic soda o r alkaline salts ,
wetting agents an d othe r additives . Rus t i s
prevented b y subsequent treatmen t wit h oily
or greasy compositions and other materials or
treatments.

(552) Sherwi n Williams Co., 13 pp. (1949) .
Pamphlet concernin g th e preparatio n o f

metal surface s b y cleanin g o f foreig n sub -
stances an d a  means for improving adhesion
and durability b y etching, deposition of other
substances o r otherwise changing the surfac e
character o f th e metal . Thi s i s mor e im -
portant wit h newe r fas t dryin g resins tha n
with slo w dryin g typ e paint s whic h exhibi t
some compatibility wit h oil y soils.

Outlines methods and reasons for the use of
Solvent Cleanin g (a)  b y wiping , (b)  solvent -
jet, an d (c ) vapor degreasing. List s alkalin e
cleaning, emulsio n cleaners , aci d cleaners ,
burn off , flam e cleaning , mechanical cleaning
and blasting . Give s for each one the essen -
tials, reasons and precautions for effective use.

Also include s dat a o n precleaning , rus t
proofing. Chemica l treatments ar e describe d
including crystallin e phosphate s an d amor -
phous phosphates.

(553) M . E . Straumani s an d N . Brakss ,
"The Rat e o f Solution o f Super-Pure Alumi-
num and Its Binar y Alloys in Bases. I.—(I n
Sodium Hydroxid e Solutions)," Metall,  Vol .
3, 3-4) pp . 41-4 7 (1949) ; Metallurgical  Ab -
stracts, Vol. 17 , Part 3 , p . 17 5 (1949).

Review and theory of solution process.

(554) D . Tabor and E. D. Tingle, "Surface
Attack o f Metal s b y Fatt y Acids , and th e
Formation o f Lubricating Layers," Research
(London), Supplement, Surface Chemistry pp.
217-22, (1949) ; Chemical  Abstracts,  Vol. 43,
p. 8799 (1949).

The results of the frictio n studie s elucidate
the mechanism of the formation of lubricating
soap films by chemical reaction between fatty
acids an d metals . Frictio n experiment s o n
surfaces fro m whic h the oxid e film has bee n
removed indicat e tha t thi s reaction does not
occur directly with the metal, even in the case
of electronegativ e metals . Th e reaction does
not tak e plac e in the presenc e of oxide films
but i n the absenc e of water. Adequat e soap
formation requires the presence of water dur-
ing the formation of the oxide film . Th e most
likely explanatio n i s tha t wate r form s a
hydroxide or som e other compound which i s
readily penetrate d an d attacked by the acid.

(555) F . Todt , "Electrochemica l Behavio r
and Rat e o f Formatio n o f Oxid e Film s o n
Metal Surfaces , Especially Iron, " Metallober-
fldche, Vol . 3 , pp. 170-17 3 (1949); Chemical
Abstracts, Vol. 44, p. 2869 (1950).

Metals covere d wit h a  thi n oxid e laye r
form a  galvani c elemen t wit h cadmium in a
strong salt solution until the oxide is reduced.
The total number of coulombs produced is an
indication o f th e amoun t o f oxid e present .
Exposure o f iron fo r 5  min. i n ai r give s a n
oxide film of about 200 A. Th e loca l couple
formed between iron and its oxide film usually
produces current in the order of magnitude of
10~4 coulombs per sq. cm.

(556) B . Tremain, "Cleaning Compositio n
for Rus t Staine d Lacquere d Surfaces," U . S.
Patent No . 2,462,341 , Februar y 22 , 1949 ;
Official Gazette  o f th e U . S . Patent  Office,  Vol .
619, No . 4, p. 1037 (1949).

From 1 0 to 5 0 parts by weigh t o f oxali c
acid and fro m 9 0 to 5 0 parts by weight of a
partially sulfonated saturated aliphati c hydro-
carbon.

(557) I . I . Vainshenke r an d Z. I. Granik ,
"Chemical Contro l i n Finishin g th e Surfac e
of Steel Wire," Zavodskaya  Laboratoriya,  Vol.
15, pp . 1006-100 7 (1949) ; Chemical  Ab -
stracts, Vol. 44, p. 974 (1950).

The us e o f titratio n method s fo r sulfuri c
acid concentration , an d th e determinatio n of
ferrous sulfat e b y th e us e o f permanganat e
titration an d coppe r b y iodometri c method .
Calcium precipitated a s calcium carbonate i s
determined b y titratio n wit h 0. 5 N  hydro -
chloric aci d t o th e disappearanc e o f th e
phenolphthalein color.

(558) H . G. Webster (to J. H. Shoemaker),
"Salt-bath Cleaning Castings Prior to Hot-dip
Coating with Lead," U. S. Patent No. 2,458,-
660, Januar y 11 , 1949 ; Chemical  Abstracts,
Vol. 43 , p. 2154 (1949).
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Superior adhesio n an d freedo m fro m pin -
holing is claimed through cleaning and etching
of object s t o b e coated, i n molten sal t bath ,
rinsed i n wate r an d th e smu t remove d by a
dip in dilute acid.

(559) H . G . Webster and C . L. Falter (t o
J. H . Shoemaker) , "Salt-bath Cleanin g of
Metals to Replace Pickling," U. S. Patent No.
2,458,661, Januar y 11 , 1949 ; Chemical  Ab -
stracts, Vol. 43, p. 2154 (1949).

See reference 558. Proces s of 2,458,660 i s
advocated i n plac e of pickling because o f in -
creased speed , freedo m fro m hydroge n em -
brittlement an d n o spent liquor .

(560) H . G. Webster, "Molten Salt Baths,"
U. S. Patent No . 2,458,663, January 11 , 1949;
Chemical Abstracts, Vol. 43, p. 3769 (1949).

Cleaning o f ferrous part s accomplished b y
bubbling stea m throug h molte n bath s o f
caustic soda , sodiu m nitrate , an d sodiu m
chloride or caustic soda, sodium chloride, and
sodium aluminate.

(561) Hug h G . Webste r (t o J . H . Shoe -
maker), "Electrolyti c Cleanin g o f Metal, "
U. S . Paten t No . 2,468,006 , Apri l 19 , 1949 ;
Chemical Abstracts, Vol. 43, p. 5680 (1949) .

Electrolytic cel l containin g a  fuse d sal t
containing sodiu m hydroxid e o r potassiu m
hydroxide 7 5 to 90 , sodium chlorid e 10 , so-
dium fluoride 4, and sodium aluminate 1  per
cent a t 45 0 to 480 C., at a  current densit y of
50 amps, per sq . ft . Slo w alternating o r suc-
cessively reversed direct current is used at 4 to
6v.

(562) K . Wellinger, "Erosion of Metals by
Sandblasting," Zeitschrift  fu r Metallkunde,
Vol. 40 , pp . 361-36 4 (1949) ; Chemical  Ab -
stracts,Vol. 44, p. 1388 (1950).

Data ar e give n for sandblasting fiv e steel s
of varying hardnesses, with four kinds of sand
to show the effect s of frictional quality of sand
impact angle, type of nozzle, and air pressure.

(563) R . M . Wick , "Acid Dip s in Cleanin g
Cycles. II . Aci d Dip s fo r Hig h Carbo n
Steel," Proceedings,  Am. Electroplaters' Soc.,
pp. 132-13 7 (1949).

The* two factors in addition to requiremen t
for lo w carbon steel are tendency toward em-
brittlement an d requiremen t fo r adhesio n of
electroplate. Thi s i s avoided b y preventin g
overhardening. Preferre d degreasin g i s b y
anodic alkalin e baths ; cathodi c introduce s
some ris k o f hydrogen embrittlement . Bes t
plating result s obtaine d wit h anodi c sulfuri c
acid treatment .

(564) L . J. Wieschhaus , "Cleanin g (Steel )
Forgings," Metal  Progress,  Vol. 56, pp. 496 -
497 (1949); British  Abstracts, Part BI, Section
5, p. 343 (1950).

Airless blastin g metho d cheape r tha n
pickling, tumbling, and sand blasting for mis-
cellaneous forgings .

(565) E . R . Yarham , "Aluminum . It s
Surface Preparatio n an d Finishing . I., "
Products Finishing,  Vol. 13, No. 12, pp. 38-40,
42, 44, 46, 48, 50, 52 (1949).

Removal of lubricants, oils, soap emulsion s
and drawing compounds and general dust and
dirt accomplishe d b y han d cleaning , immer-
sion o r vapor cleaning depending upon work
and subsequent processes. Discusse s alkaline
process, by immersion or organic solvent-pre-
cleaned parts for a few minutes at 176-20 3 F.
in a solution of:

Washing soda 0.8 to 2.4 oz. per gal.
Trisodium phosphat e 0. 8 oz. per gal. ,

or, a solution of:

Washing soda 1. 6 to 6. 4 oz. per gal .
Sodium silicat e 0. 8 to 1. 6 oz. pe r gal .

For remova l o f soap-base compound s sug -
gests immersion at 100-110 F. in a solution of :

Sodium carbonat e 3  oz . pe r gal .
Sodium bicarbonat e 6  oz . pe r gal .

Smut remove d by dip in 30 to 5 0 per cen t
nitric aci d and 1 0 per cent hydrofluori c acid,
the tune of dip depending upon the part.

1950
(566) J . L. Bleiweis, "Processing Cycle s for

Chromium Plating," Products  Finishing,  Vol.
14, No. 8, pp. 38 , 40, 42, 44 (1950).

Provides processin g cycle s fo r ferrou s
metals, coppe r alloys , zin c die castings , lea d
base alloys , aluminu m alloys , magnesiu m
alloys, an d buffe d nicke l plate . Ferrou s
metals and copper alloys use cathodic and re-
verse electrocleaning , zin c di e castings ,
aluminum alloys , an d magnesiu m alloys re -
quire schedules of vapor degreasing and alka -
line soak cleaning. Complet e cycles following
the cleaning operations are described .

(567) G . C. Close, "Magnesium Processin g
and Finishing, " Products  Finishing,  Vol . 14,
No. 7, pp. 32-34 , 36, 38, 40 (1950).

Preparation of magnesium for further proc-
essing require s adequat e cleaning . Stresse s
the differenc e i n chemical characteristics an d
in attac k b y cleanin g agent s betwee n alum -
inum an d magnesium . Hydrofluori c acid i n
10 per cen t amount s has no effec t o n magne-
sium bu t aluminu m i s attacke d violently .
Nitric aci d doe s no t attac k aluminu m bu t
severely etches magnesium. Graphit e used as
a lubricant i n hot formin g and drawing must
be removed soo n as possible since i t i s corro-
sive i n character . Thi s i s accomplishe d b y1/z to 2 min. dip in 15 to 20 per cent chromic
acid solution.

(568) R . O . Fehr, "Ultrasonics, " Products
Finishing, Vol . 14 , No. 7 , p . 9 4 (1950) .
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Ultrasonics ca n b e use d t o clea n smal l
metal part s o f greas e an d grim e in 1 0 sec.
Special need s o f ultrasonic generator s ar e a
large supply of electric current at frequencie s
hundreds o f time s highe r than th e usua l 6 0
cycle current . Cleanin g tank s along produc-
tion line s fo r processing of small parts i s en-
visioned.

(569) "Improve d Di-Phase Metal Cleaner,"
Glyco Products Co. , Inc. , Jun e 1950 .

A polyethylene glycol ricinoleate is used to
the exten t o f about V z per cen t i n trichloro -
ethylene t o whic h i s adde d minera l spirits .
This i s added to a water layer which remains
on top o f the chlorinate d solvent , an d phos -
phates ar e frequently adde d t o th e wate r to
help remov e solubl e dir t fro m th e metals .
Bath operate d a t roo m temperatur e wit h a
minimum o f agitation , avoidin g difficultie s
with toxic fumes , fir e hazard , los s of solvent ,
and change in composition of the tw o phases.

(570) Hooke r Electrochemica l Co . "Clean-
ing Process, " Chemical  an d Engineering
News, Vol. 28, No. 1 , p. 60 (1950).

Describes a fused alkal i descaling bath, th e
product trad e named Virgo Salt , whic h con-
verts scal e o r rus t t o a n aci d solubl e oxide .
Used fo r cleanin g o f stee l an d othe r metal s
and the fusion bath is generally followed with a
water quench and a short acid dip. Applica -
ble to any metal not attacked by molten caus-
tic soda at 930 F. or whose physical properties
are no t adversel y affecte d b y suc h tempera-
tures.

(571) S . Spring , "Laborator y Investiga -
tions o n Meta l Cleaning, " Metal  Finishing,
Vol. 48 , No. 3, pp. 67-72, 74 (1950).

A discussion of the process of oil removal as

illustrated b y photograph s o f the actio n oc -
curring whe n alkalin e silicat e an d surfac e
active agen t cleaner s ar e used . Th e discus -
sion include s table s showin g th e oxid e effec t
on steel or soil removal, and th e effec t o f sur-
face roughness . Als o include s th e effec t
played by oil characteristics.

(572) R . H . Tiers , "Developmen t of Alka-
line Cleaners, " Metal  Finishing,  Vol. 48, No.
4, pp. 49-53 (1950).

A review o f meta l cleaning to date . List s
properties of alkaline cleaners in orde r of im-
portance as:

1. Dissolvin g power an d hig h alkalinit y
2. Dispersin g power for solids
3. Emulsifyin g power for liquids
4. Fre e rinsing
5. Lo w surface tensio n o r wetting abilit y

for soil and metal
6. Stabilit y
7. Conductivit y (for electrolytic cleaners)
8. Lo w concentration fo r use
9. Econom y

10. Freedo m fro m hazard s o f toxicity an d
flame

Includes a  genera l discussio n o f testin g
methods and describe s a  "swir l method " for
controlled cleanin g operations , wherei n a
gravimetric method is used for determination
of soil removal. Stresse s need for satisfactory
method for cleaning evaluation.

(573) L . J. Wieschhaus, "Steel Shot Speeds
Blast Cleanin g and Sho t Peening, " Th e Iron
Age, Vol . 165 , No . 5 , pp . 82-8 5 (1950) ;
Chemical Abstracts,  Vol. 44, p. 2432 (1950).

Less wear on equipment is caused by cas t
steel shot, it last s longer, and eliminates th e
pickle rinse normally used when chilled iron or
malleabilized iron abrasives ar e used .




