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INTRODUCTION

Protection of stee! and concrete against damage caused
by cavitation is an important factor in the proper
operation and maintenance of hydraulic structures,
Because steel and concrete cannot always withstand
the extreme forces of cavitation, it frequently becomes

necessary to investigate different coating materials .

which possibly can withstand these forces and at the
same time be field applied to the stee! and concrete
surfaces, It is for this reason that a cavitation test of
protective coating materlals for steel and concrete was
initiated,

Since the degree of cavitation can vary from that which
causas very little damage to the steel or concrete to
that which causes major damage and even failure of
that portion of the structure, a variety of coating
rnaterials have been tested for their resistance to
cavitation damage. These tests are conducted for many

- hours -in a Venturi-type apparatus with periodic

evaluation of performance. The velocity through the
throat is about 90 fps (27.4 mps) and produces a mild
to moderate cavitation environment,

 For readers of this report who are not familiar with
cawtatlon phenomenon excellent preﬁentatlon is given

by Rouse,’

i
i
\

i
\

| MATERIALS |

- Some 71 different: soemmens were, _tested, - The=:~

materials tested .we: eré”divided into 21 categories: (1}
neoprenes, (2} epoxy polyamnides, (3) phenolic .

modified _phenolic, (4) “epoxy polysulfldes (5}

sand-filled epoxy polyam!des {B) epoxses N

steel-filled epoxy polyamides, {8) sand-filled epoxy
polysulfide, (9) sand-filled epoxy, {10) polysulfides,
{11}, polyurethanes, {12) epoxy modified phenolic,
{13) coal-tar epoxy, (14} vinyls, (15) steel-filled epoxy,
{16) polyester filled with chopped flberglass (17}

' " epoxy - polyurethane varnish,{18) neoprene-urethane
rubber, {19) gum rubber, (20) chIorlnated polyether,

and I2” zinc.

Sev'eral of -the_' sand- and steel-filled epoxy materials
were applied-with a trowel as mortars and then ground
smooth. The majority of the materials were brush
applied, and adhesives were used to'bond rubber. to the

. substrate. Two coatings were fusion ‘applied and two.l
"polyurethane rubbers -WVere vulcanlzed by t"le
--‘_-§manufacturer

TEST PROCEDURES ~

The materials for laboratory tests were applied to
3-1/2-inch (9.89-cm} by 10-inch {25.4-cm]} steel and
concrete substrates. The substrates were freshly
sandblasted steel and concrete, cavitated concrete, and
epoxy patched concrete and steel. Table 1 lists the
types of material tested, type of specimen coated,
method of application, surface preparation, and
thickness.

In each case component mixing and coating application
were as directed by the manufacturer.

Each of the laboratory tpecimens was tested in a
Venturi-type apparatus shown in Figures 1 and 2.
Velocity through the machine is about 90 fps {27.4
mps), producing a mild to moderate- - gavitation
environment. The machine _produces noticeable
cavitation damage in_good’ “gonerete in 3 hours of
operation. it Wil destroy a good protective coating on
steel, such as a six-coat vinyl resin system; in 7 hours.
In the preliminary tests, no cavitation damagé through
40 hours was considered good performance: Later, to

obtain a wider spread in performance, 250 hours.
exposure was arbitrarily set as a maximum time for

testing any one material. The few materials s-ustamlng
essentially no damage for this period were considered
to have good performance under mild cavitation
conditions and were scheduled for further testing in
the field. 1n addition, two specimens were tested

several hundred holrs beyond this stopping point to

eévaluate fatigue and long-term performance.

TEST RESULTS °

A summary of test results is shown in Table 1 in the
Appendix. Figures 3 through 74 are a photographlc
record of each material’s performance.

1. Neoprenes
Two dlfferant neoprenes were applied to. elght steel

and concrete specimens. Neoprene 1 was applied to
Specimens No. 1, 5, 26, and 27. Specimen No. 1

showed failure after 42 hours. Specimens No. 5 and 26
_ performed good through 250 hours. Specimen No. 27 -

was tested only 28 hours showmg no wear. See- F:gures"‘ SR

3through6 i

‘Neoprene 2 showed excellent performance under thess

Iaboratory tests Neoprene 2 |s on Specimens No 55

W1 Englneermg Hydraullcs edited by Hunter FIouse John Wuley & Sons, Incorporated N Y., 1950
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61, 62, and 63. Specimen No. 63 which was applied
over a welded stainless steel patch and was tested for
2,000 hours. The neoprene was still in excellent
condition. See Figures 7 through 10.

2. Epoxy Polyamides

Eight specimens of epoxy polyamides were tested on
coricrete and steel substitutes. The specimens tested
were No, 2, 2T, 3, 3T, 5T, 6T, 23, and 30. Specimen
No. 2 failed after 70 hours, 2T failed after 63 hours, 3
failed after 14 hours, *5T Tailed after 49 ‘hours, 6T
failed after 7 hours, 6T failed after 7 hours, 16 faiied
after 21 hours, 25 failed after 71 hours, and 30 failed
in 21 hours' testing, Specimens No. 2, 3, and 25 are the
same epoxy polyamide; 6T and 6T are a second epoxy

polyamide. See Table 1 for substrates and Figures 11

through 18 for types of failures.

3. Phenolic Modified Phenolic

Two specimens of phenolic modified phenolic were
tested. These are Specimens No.-8 and 24, Both
specimens failed in less than 21 hours. See Figures 19
and 20, T

4. Epoxy Polysulfides

Six specimens coated with epoxy polysulfides were
tested. The specimen numbers are 7, 7T, 9, 9T, 41, and
46. All these specimens were stopped after 7 to “14
hours’ testing. See Table 1 and Figures 21 through 26
for exposure times and types of fallure

‘_ 5. Sand-ﬁiled Epoxy Polyamldes

Two  specimens coated with sand-filled
polyamides performed’ unsatisfactorily. Specime_n‘-'No.
11T failed in 14 hours and Specimen No. 15T -failed in
~21 hours’ test:ng See Fi rgures 27 and 28 for types of
failure, .

sﬁ' EPOxies . E s

Some 18 specimens of steel and concrete substrates
.-~were coated with. epoxies. The performances of the

- specimens - varied - from very poor to poor and showed

fallu'es in time. tested from 1 hour to 53 hours. These
~+~gpecimen numbers are 12, 12T, 13T; 19, 19T, 22, 23,

= ‘.28 34T, 35, 36T, 37, 44, 56, 64, 65, 73, and74See.

. . F|gures 29 through 46,

7. Steel-ﬁued:_spox_y Polyamides j "

S Four “steel-filied epoxy - polyamide-coated specimens
" .. were tested, One of these materials, Specimen No, 31,

epoxy .

gave good performance over 100 hours before failing at
117 hours. The other specimens failed in 7 to 21 hours.
These are Specimens No. 32, 33, and 34-1 and Figures
47 through 50.

8. Sand-filled Epoxy Polysulfide

Specimen No. 42T, a sand-filled epoxy polysulfide
applied to concrete failed in 7 hours' testing. See
Figure 51

9. Sand-filled Epoxy

Specimen No. 10T, a sand-filled epbxy applied to
concrete failed in 14 hours’ testing. See Figure 52,

10. Polysulfides

Two specimens coated with polysulfides were tested.
The specimen numbers are 43 and 50. Specimen No.
43 was tested for 224 hours and showed little wear.
Polysuifide Specimen No. 50 failed in less than 36
hours. Figures 53 and 54 show these polysulfides.

11. Polyurethanes

Polyurethanes were used to coat four steel and
concrete specimens for test. The specimen numbers are
51, 51T, 52, and 60. Specimens No. 51, 51T, and 52
were vulcanized and did not prove satisfactory.
Specimen No. 60 has given very good performance
through 250 hours. This specimen was tested to failure
which was 1,738 hours. See Figures 55 through 59 for
types and times of failure. ‘

12 Epoxy Modified Phenohc

.-
a ~
s -

Two spemmens coated with epoxy modified qhenol:c

were tested and proved unsatisfactory, The Spec:men‘
numbers are 4 and 21, See Flgures 60 and 61 for times

" of failure,

13. Cuél-tar Epdxy

One coal-tar epoxy was applied to steel substrate, The.
coal-tar epoxy, Specimen No. 29, failed in 14 hours,
See Figure 62 for type of failure, '

© 14, Vinyls o

Three vinyl- coated specimens ‘were tested and found
“unsatisfactory. The specimen numbers are 47 48, and
66. Specimens No. 47.and-48 are six-coat vinyl resin

" systems.and No. 66 is a fused vinyl. See Flgures 63, 64,
. and 65 for times of fallures : , '
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) ..'19. Gum Rubber

tests:

15. Steel-filled Epoxy P
One steel-filled epoxy, Specimen No, 53, was applied
on steel. it failed in 119 hours’ testing. See Figure 66
for appearance.

16. Polyester Fiiled with
Chopped Flberglass

Specnmen No. 54, polyester fliled wnth chopped
fiberglass was unsatisfactory as it failed in 38 hours.
See Figure 67, .

17. Epoxy Palyu rg!:haneVarnish

~ Specimen No. 88, epoxy polyurethane varnish applied

to concrete substrate failed in 8 hours. See Figure 68
for details of failure.

18. Neoprene-urethene Rubber

Neoprene-urefhenéj rubber, Specimen No, 69, applied
on steel performed satisfactorily for 250 hours. See
Figure 69.

Three specimens had gum rubber of three thicknesses
bonded to them by an adhesive. These are Specimens
No. 70, 1/16 inch (0.16 ¢m); 71, 1/8 inch {0.32 cm);
and 72, 1/4 inch {0.63 cm) thick:* The two thinner
pieces of rubber had bond failures. Specimen No. 72
had delamination failure in 126 hours on cne edge. See
" Figures 70, 71 and 72 for types of farlure

20 Chlormated Polyother

Spemmen No 67; a fused: chlorinated polyether over a

“welded stamless steel pateh in the stes! substrate, failed
~in 8:hours, Figure 73 shows the failure.

*

21 Zine _

One zine- cnated steel specimen was tested and gave
poor performanceA See Flgure 74,

Rpeams ‘:' \
" CONCLUSIONS
: The followmg conclusions were d__raWn'from these

1. The ability of material to protect concrete or
steel against cavitation depends upon selection of &
suitable coating and also obtaining good
workmanship in the application. Sharp corners or
edges on the substrate to be protécted - shoulid be
bevelled, and a uniform, smooth-coated surface
should be obizined for best resistance to the
cavitation forces

2. A liquid- applted necprene, listed as Neoprene 2,
showed excellent protection to steel and concrete
substrates. One of four specimens was tested for
2.000: hours and was still in excellent condition. A
second liquid-applied neoprene, listed as Neoprene
1, showed good protection to substrates, One of the
four similar specimens tested had edge failure in 42
hours, while others did not show failure.

3. A particular polyurethane showed good
protection to steel for nearly 1,700 hours, yet three
other vulcanized polyurethanes fa|led after a
several- hour exposure.

4, One sprayable neoprene-urethane blend
demonstrated good performance for 250 hours with
only minor pitting of the surface,

5. Many epoxies, modified phenolics, epoxy
polysuifide, epoxy polyamides, polysulfides, and
other similar materials proved tc have questionable
or little cavitation resistance.

APPLICATIONS

The ‘results of these tests are applicable to many
situations, Cavitation environments” exist- in some
hydraulic machines and structures varying from mild to
severe. Application of Neoprene 2.in conjunction with

. one or moare of the surface repair and/or preparation

technigues studied has reduced cavitation damage in
turbines, ‘outlet structures, and other
pressure systems. Field performance, to be reported

'"“-eparateiy, indicates that this material, Neoprene 2,1s
effective in protecting agamst damage in moderate to -
severe environments,

hydraulic .
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‘Table.2""
s

SUMMARY OF RESULTS AND' PERFORMANCE. OF \~
MATERIALS TESTED "IN LABORATORY CAVITATION nPPARAxUS

i

Material
- type .

+. Coats and
“method of
"application

Thickness
. mils ~

Substrate

Surface
preparation

Performance

' Neoprena 1

" Epoxy polyamide

o Epoxy polyamide

i,-Epoxy_pquamide

.. Epoxy polyanide

' Epoxy modifiéd‘f

3phenolic

Trowel
" sanded
smooth’

2
Trowel
ganded

", smooth

Concrete

Concrate”

- Conerete

" Concrete

Concrete

,éandblasted

.Sandﬁlsafé,

.ﬁépaired cavi-

tation damage

Sandblasted

Repairéd'cavi—
- tation damage

. Sandblasted

After 1 hour, part of fourth coat peeled

- off; 7 hours, ﬁiactically all of fourth
coat peeled off; 35 hours, partial
failure on one end; 49 houra, fallure.

After 7 hours, few pinpoint holes; 42
hours, increase in number of pinpoint
holes; 63 hours, damage more ﬁlonounced;
- 70 hours, few cracks in middle, epoxy
became looge, -

After,lﬁhour, a few pinpoint holes: 135
hours,: epoxy pitted off on top left

corner avd lower edge; &3 hours, a crack
oceurred nn downstrean side of specimen

and pitted areas enlarged to failure.

Failed in 14 hoursn A poor finish may
have caused early failure.

After 7 hours, a few pinpoint holes; 28
hours, slight enlargement and increase
in pinpoint holes; 42 hours, epoxy
chipped at upper end; 49 hours, epoxy
failed.

) Aftef 7 hours, the époxy failed.
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" Table 1 ~ Continued \&"""'\\-._

el R |~ Coats and  |ow. L ‘ . o
«.,Spégiﬁ:gg ©.-_Material o ' method’ of (" Thickness Substrate Surface Performance
“Nel : type application: | - mils : preparation;
5T - . Epoxy polyamide - - 1 A . Concrete Repaired cavi-  Afver 7 hours, failad.
PR T B ' - Brush tation damage " )
= ' - : | oo
5 Ty Neoprene 1 4 * Concrete Sandblasted After 233 hours, neoprene has performed
. ’ Brush satisfactorily.
6T v, ;-Epoxy -pcilj}amide R o * Concrete Repaired cavi- - Failed aﬁteru"i:{}gours testing.
LT e “ Brush 7 tation demage ' :
LT e, o \-(\ - R
-7 * Epoxy -polysulfide a2 * “.-Conecrete Sandblasted Failed after 7 hours;
: T . ' Bruah - . - L
R . ' ) _
7T . Epoxyipolysulfide 2 * Concrete Repaired cavi- Failed after 7 hours.
. R T Brush tation damage
e i " . S S
‘B’ 'Phenolic modified ~ 2 * Concrete Sandblasted After 7 hours, a few pinpoint holes;
o phenolic - - Brush g failed in 14 hours.
. . e - . o ) v -
8 Epoxy polysulfide 1 n Concrete Sandblasted Failed after 7 hours testing.
T - ' Brush '
% 9T, . Epoxy polysulfide . 1 *. Concrete Repaired cavi~ . Failed in 7 hours, 74 percent of epoxy e
: o ¢ Brush tation damage . eroded off. B :
: ]_.0'1"'." Sand-filied epoxy "1 ) Concrete Repaired cavi- Developad many heles in. first 7’ hours
: - Trowel : tation damage of test. Failed in 21 hourst )
L 117" 'Sad_hd"-fille'ii epoxy | * Concrete Repaired cavi- Many holes occurred in the first 7 hours
e, 0o polyamide Trowel ' tation damage of test. Failed in 14 hours tast.
. B . - -= - - IR H -
*_.* Thickness not 'beaﬁufgd. & e
b !
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Table 1 = Continued -

- -Material
’ I:Y_PB

Coats and
mathod of

- application

irThickness
~ milas

1 .
’ ey

Subatrate

Surface .
preparation -

Performance

 Epoxy .

Epoxy modified
phenolic

Epoxy

: Eﬁbxy

" Phenolic modifiad

. phenolié

‘Epoxy polyamide

]
[

" Neoprene 1

. 1.

. Trowel - .

" sanded -
smooth

il

2
Bgush
1.
Trowel
A §
r'”Tfuugl

Brush
Trowel
sanded

" smooth

4
Brush
- Heat cure at
130° F;. 24 hours

Coacrete

Steel
. Steel

Steel

Repaired cavi- A few'piﬁboint holes occurred in first 7

tation damage =

_Sandb}asted

Sandblasted

Sandblasted

" Sandblaatad

Sandblasted

Sandblasted .

hours; the holes had become more pro-
nounced by 28 houra testing and
enlarged by 36 hours;-holes penetrated
through to base specimen by 50 hours
causing partial failure.

Coating badly pitted after 7 hours teating;
failed in 14 hours testing.

l Sixty percent of epoxy eroded away in

_?24’hours of testing.
g/ : .

il
. Number of pinpeint holes occurred in first

7 hours; increase in size and depth through
23 hours; a large hole developed in middla
of specimen at 28 hours; falled at 35
hours.

Pitting of top coat showed in first
14 hours; failed in 21 hours.

After 7, l4, and 21 hours little or no ueér;

~a few pinpoint holea showed at 28 houra;
at 50 hours pinhole holes were pronounced;

at 71 hours enlarged in slze and depth.

Showed good performance throﬁgh 250 hours
testing. o
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_ Table 1 - Continued

i Coate and h - =
Materisl method of Thickness Substrate Surface Performance
type - ¢ application - milse : preparation .

' Steel-filled L 1 40-60 Steel Sandblasted A large hole appeared to steel in first 7
apoxy polyamide * Trowal .:: = . hours; many appeared at 14 hours; increased
: © "« ground smooth - in size causing partial failure at 21 hours.
Steel-filled . 1 Concrete sandblastad ~  Hilzi’to base specimen caused failure in 7
epoxy polyamide = Trowel . hours.
e ground smooth

Epoxy . o 1 : Concrete Repaired cavi- . Slight deterioration showed after 1 hour
o ' " Brush S tation damage - testing; a large hole developed at 7 hours
’ R ) causing failure. N
Steel sandblastéd After 7 houre testing only emall pinpoint
= holes were visible} hecame mora pronounced
after 15 hours. '

1 T Concrete Repaired cavi- No evidence of damage in first hour; coating
Bruah : tation damage . tested only 7 houra.
sanded smooth

NN

i : . Steel Sandblasted “No evidahice of damage after 7 hours tasting;,

Brush coating tested only 14 hours.

panded smocth

.-; '§'Th1Eknais.n6t‘ﬁeasured;'




?able 1 - Continued

o

" gpecimen |

. lNﬁ. A

S

type s

:TMatgriaI@-'

o

.gsﬁaats and
nethod of . -

Thickness
- application i

nile

Subsatrate

Surface
preparation

Performance

7”. 41.:_,

. Epoxy polysulfide

]

”_éand—filled époxy

polysulfide

.Polysﬁlfide

.'Epoxy

’

_ Epoxry pdlyaylfidé

'?1nyl

 Vinyl

ground smooth

3
Brush

2 .
Brush

-1
Trowel

6

Steel
Concrete
'Steﬁl
é?eél
Steel

Steel

Sandblasted
Sandblastad

Sandblastad

Sandblagted

_ Sandblasted

sandblasted

S;ndblasted'

After 7 hours, a few pinpoint holes occurred;
after 14 hours, a few new pinpoint holes
occurred. :

Tested only 7 hours, appeared good.

Tested 224 hours and showed good
performance.

Teated only 7 hours, a few holes were ;1sih1é.
Showed large areas oS damage after 7 houras.

After 7 hours, a few pinpoint holes occurred

in middle of specimen; at 15 hours an
increase was visible: failed at 18 hours.

No visual damage after 7 hours, test not
continued,




Co | usouy 30Ny
" +poineeam Jou FEIVNITUL x

*aznTye] Bursned 3jwaInqns
@1 Tee3s o73seTd ySnoayl pue 231wl Iuwo0Dq L
aamy gafoy ‘sanoy GIT 12 $9z765 Ul 28VIAJUE : . yjoous pIpPUEE’
y8tre B ATue ‘sanoy g/ 3B [paianvve 12918 s saA0013 o - Kxoda
saTay jo SaZfs Te1oa9s ‘SINOY gg 133y¥ U INI 83A001) } 18918 - Jna nﬁ.mxnam . PRTTTI-T2238

*330 pepoas. fwad-aulq jo IIBJ +8In0y : . . L
g*z up paadwal ATejafduod wwl -4Lwad . apedaa e , S
-anIq suo pur uk) auo ‘iaqqna jo sodf3 OM] PTaM BEOTUTRIS ) 12938 pefpTdde By auey3jeaniiog 2% .
. - . . . o -
sqanoy 1T Fupisod
15338 POTTR} *93niducd o3 yfnoays padeueq a103aq Axoda
sgInoy § Ialge papols Juadxad g6 IvOD dog, YITA POTTES

“panoy ¢/ 12338 BITUTWETOP 03 PAIIEIS; ¥IIW PIIEITARD §3210U00 . perrdde ~3IR suylaanifogd

sparteg ‘sanoy g 193138 ATIImU
-Ixoxdde eaiv youi-y £q -g B JJO PATIG
’ *ginoy Z8
1e33e saysul ¢ £q [ 9097d v 330 payead 1o
pus BuO Uo 33DIIUCT 03 PIIFFT 'SIAN0Y KL .. . . .
28339 YOUT %/¢ Inoqe leanoy B¢ lajje : : ) . o o N
youp /1 Inoge ipus Puo I8 BUTIFFT JuqTTS . ©83813uaj) pairdde *¥3IN auByaani1og . .
-peT¥e ‘sanoy ZT 1e3jE .
gyEa1q oAl ‘sanoy g I93je WBa1q TTRWS dUQY . . R .
sganoy § I0IF¥ auu8 41ezerdwod juod dof, paaseTqpues 23210U09) ’ ¥ L ept3Tnsdrogd

. uoyyeaedaxd i 3 ST uopieafrdde; unmmn;.”. o L‘Loz
B0UPRA0JI0J aoejang CELEEELUT SE3aUNOTUL Jjo potj3=u - TeTAAIEN
: : . s - pue 1803 e )

L

panuauc) - T oTel




' ﬁ;ﬁk B Table 1 ~ Continued

_ s f S Cqétﬁ and
Specimen _ Material method of
“He. - ] “type - application

Surface Performance

" preparation

Thickness Suybstrate

~mils

Hfg. applied . After 38.5 hours, holes thruugh to steel

54 ?olyester filled

with chopped
.. fiberglass

: Nedptehe 2

S

)

" Flexible epoxy

. patching’
compound

Zinc ‘

:Polfﬁrethane

L8

:Ngoﬁrenejz"

* Thickneas not measured.

1

Trowel -
S

1°

Groove cut in
cold-rolled
steel and
stainless
steel weld
‘patch

Sandblasted

Sandblasted

Sandblaated

‘£ et
el N

Epoxy mortar
patched
sandblasted

Concrete

causing fallure.

After 63 hours, coating appeared excellaent;
after 252_haurs the neoprane stixl
appeared’ “excellent.

After 8 hours teating, 33 percent of the
flexible epoxy had peeled off.

After 2-hours, damage through zinc to iieel
subgtrete: causing failure.

No sign of daterioration after 7 hours;

. atill po sign of detericration at 176
hours; material appeared excellent aftar
250 hours; . at 650 hours edge deteriora-
tion was visible; at 890 hours edge
deterioraticns enlarged; 1,200 houra, the

" edge deterioration continued to enlarge;

at 1,506, edge deterioration waa on all
edges, at 1,738 hours, holes to steel in
middle of coating. Test stopped.

Appears axcellent "after 250 hours.




Table 1 - Continued

Cnagéfaﬁa g
method of °

" _.Material .
“ gpplication

-“Speéimeh. '
type

No. -

Thickness

mils

Substrate

: Surfaéé
preparation

Performanca

62 " Neoprene 2 . 14

" Neoprene 2

T,

. Epoxy

Hfg. applied
fused coating

Epoxy -
-

MEg. aﬁplied
_ ‘Eused coating

Vinyl -

Chlorinated -
- ;.polyether

MEg. applied
fused coating .

Epoxy polyurethane
varnish: )

e Hét Jmowm,. , .
: f*'Thickness not determined,

. 65-70

65-70
o

Concrete -

Plastic steel
patch -
aandblasted

- Stainless weld

repair
sandblasted

Stainless weld
repair

s:ainleés weld
repair

Stainless weld
repair

Stainless weld
repalr

Sandblasted

No damage after 124 hours.
No damage after 251 hours.

No damage after 254 hours.
No damage after 2,000 hours.

Failed after &4 hours.

One damage spot 1-1/4 inches by 1/2 inch
to steel after 12 hours.
One large damage area 3 inches by
3/4 inch to steel aftar 16 houra,
failed. '

One largé damaged aree éﬁ steel, 3 inches by
3/4 inch after 8 hours.

Cavitation dsmage showed up in the firat 4
hours. -
Failed after 6 hours damaged areas 4 Inches
by 1 inch.

‘Cavitation damage was evident after 4 hours.

Damage into the concrete 10 by 1-1/2 by
1/16 - 1/4 depth after B hours.
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Figure 1. Venturi-type cavitation apparatus used for laboratory tests. Photo PX D-32396
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B. Peeling off of the protective 'coating from
the edge caused failure after 42 hours. Photo
PX-D-67957

A. Before exposure. Photo PX-D-67356

Figure 3. Specimen No. 1--Neoprene 1.




Neoprene 1 before

1y]

imen No.
-D-67945

Figure 4, Speg
test. Photo PX




Figure 5. Specimen Mo, 26—Neoprene 1 before
testing. Photo PX-D-45752




imen No, 27—

Figure 6. Specl

Neoprene T rubber

-D-67947

before testing. Photo PX
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Neoprene 2
67949

62—

&
]
m
[~
Q
W
e-
L
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e
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a
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Photo PX-D

1€

imen
substrate before test

coating over plast

9. Spec

Figure




CH 877 5020

Figure 10, Sbecimen Na. 63—Neoprene 2
costing over stainless steel welded patches
befare test. Photo PX-D-67950




A, Epoxy before test. Photo PX-D-26528 B. After 70 hours, scoured area in the middle
of the specimen was enlarged, few cracks
occurred in that vicinity and the epoxy became
loose. Photo PX-D-67951

Figure 11. Specimen No. 2—-Epoxy polyamide.




A. Epoxy beforg test. Photo PX-D-67952

tH aad 22 EEE

B. After 62 hours, a crack occurred on the
downstream side of the specimen, scouring in
the middle of the specimen was more
pronounced, and peeled areas enlarged. Phota
PX-D-67953

Figure 12. Specimen No. 2T—-Epoxy polyamide.

26
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CHeog 23 T |3  lcHe0823A

A. Epoxy polyamide before test, Photo 8. After 14 hours, the epoxy failed as shown
PX-D-67954 above. It is helieved that a poorly finished
surface caused early failure. Photo PX-D-67955

i £
&

Figure 13. Specimen No, 3—Epoxy polyamide.




CH 608 24}

A, Epoxy polyamide before test, Photo B. After 49 hours, cavitation had chipped away

P X-D-25532 - a large area at the top and scoured the middle
of the sanded filler epoxy to failure. Photo
PX-D-25534

Figure 14. Specimen No. 3T—-Epoxy polyamide.
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A_ An epoxy polyamide before test. Photo B. After 71 hours, the epoxy showed pinpoint
PX.D-67962 ) holgs in the center af specimen. Phiito
' PX-D-67963 ‘

Figure 17. Spscimen No. 26—E poxy polyamide.




A, An epoxy polyamide bzfore test. Photo B. After 27 hours, the holes increased |n size 10
PX-D-67964 cause partial failure of the coating. Photo
PX-D-67965

Figure 18. Specimen No._.’iO-—Epoxy polyamide,




!

A. Phenolic modified phenolic before - " B. The phenolic raodified phenolic failed after
.. exposure. Photo PX-D-67966 14 hours testing. Photo PX.D-67967

Figure 19. Specimen No. 8—Phenolic modified phenolic.




A. A phenolic modified phenolic befora test.
Photo PX-D-67968 . ’ : " base concrete specimen causing failure, Photo
' PX.D-67969 :

Figure 20. Specimen No. 2-4-Phenulic mm:!iﬁeﬂ phenaolic.




B. Epoxy failed after 7 hours of tésting. Photo

-87570

D

A. Epoxy before exposure. Photo PX
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B. Epaxy failed after 7 hours of testing.

PX-D-67973

-67972

D

A. Epoxy bafore test. PX
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iled after 7 hours

-57975

D

Photo PX
ide.

B. The epoxy crack sealer fa

testing

=
E
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>
g
w
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=
o
E
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74
o
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[13]

Photo

Figur

A. An epoxy crack sealer before test.

PX-D-67974
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i

cH 522 20 B

A, An ‘.;;;va polysulfide before exposure. A, After 14 hours test, there appeared to be
Phota PX-D-67978 . fittie change from 7 hours test. Same pinpaint
hotes occurred. Photo PX-D-67972

Figure 25. Specimen No. 41—E poxy polysulfide,
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before testing. Photo B. After 14 hours, the holes had enlarged and
were through to the concrete causing failure of
the sand-filled epoxy. Photo PX-D-67983

A. A sandfilled epoxy
PX-D-£7982

I

Figure 27. Specimen No. 11T —Sand-filled epoxy palyamide.




i
. i
A. A sand-filled epoxy polyamide before test. B. The holes have reached',::the base concrete
Photg PX-D-67084 causing faiture after 21 h{,r":‘urs testing. Photo
PX-D-57985 7 '

Figure 28. Specimen No, 15T—Sand-filled epoxy polya/rnﬁ.:ie.
- = B




[

CH 608

ercent of the

ing 85 p

After 7 hours test

B.

exposure, Photo

before

resin

. Epoxy
PX-D-67986

A

D-67987

. Photo PX-

ish coat was peeled off

fini

>
8
wl
1
™
a
9
=
e
w
E
[
@
a
w
+7)
o~

igure

F




b
!

CH 608 47]

A. Epoxy resin before test. Phato PX-D-G7988 B. The size of the damage area enlarged causing
failure of the epoxy resirafter 42 hours testing.

Photo PX-D-67989

Figure 30. Spécimen No. 12T—Epoxy.

-




A. Epoxy before test. Photo PX-D-67990 B. After 21 hours, epoxy failed at 28 hours,
‘"‘\-\\\ ‘ ‘ Photo PX-D-67991

5!
|

j<d

Figure 31, Specimen No. 13T—Epoxy.




LA e

; A

A A trowel-on epoxy that was ground smooth, B. After 50 hours, damage has continued to )
.+ befare testing. Photo PX-D-67992 the base specimen causing partial failure. Photo %
: PX-D-67993

[

Figure 32. Specimen No. 19—Epoxy.




A. A trowel on epoxy that was ground smoath,
before testing, Photo PX-D-679594

PX-D-67995

B. After 50 hours, the hales had cut through to
base specimen, resulting in partial failure. Photo

Figure 32. Specimen No. 191’—-Epoxv.

47




is eroded from the
fter 24 hours testing.

B. 60 percent of the coating

-D-67996

Photo PX

Epoxy before test.

A

nmen 3

base steel spec

Photo PX-D-67997

-
g
11}
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@
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gurz 34. Spec

7

i

B




ilure.

., the epoxy showed fa

After 35 hours,

Photo PX.

B8

Photo

coating before test.

Epoxy
-D-67993
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A, Epoxy resin before test. Photo PX-D-68004 ’ B. After 15 hours, holes had become evident. )
Photo PX-D-6800% .
T _ Figure 38. Specimen No, 35—Epoxy. s &
< f" ’
- o
|




No. 36T—Epoxy resin

D-68006

[ o
o X
E o
o &
=
=}
L
[+

Spec

Figure 39.
before test.
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CH 822 32A

No., 37—Epoxy before

Figure 40. Specimen
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No. 44—Epoxy hefore

imen

igure
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CH 622 424

’ Qo .
A. Flexible epoxy before test. Photo B, After B hours, 32 percent of the flexible
PX-D-52009 ) _ epoxy had peeled off. Photo PX-D-68010

Figure 42, Specimen No. 56—Flexible epoxy patching compound.
. W%




A. Epoxy over stainless weld patches on steel, B. After 4 hours, the epoxy was eroded away
before test. Phota PX-D-68011 “to the steel in the middle of the specimen.
Photo PX-D-68012

Figure 43, Specimen No. 64—Epoxy.
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44, Specimen No. 65—Epoxy.
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A. Epoxy coating: over steel substrate which . B. After 2 hours of testing, holes in the middle
had several 1/8-inch holes, 1/8 inch deep drilled of the specimen to steel caused failure of the
in it before test. Photo PX-D-68015 epoxy coating. Phcto PX-D-58016

Figure 45. Specimen No. 73—Epoxy.




A. Epoxy on concrete substrate before test.
Photo PX-D-68017

Figure 45, Specimen No, 74—Epoxy,

B. After 15 hours, a long damaged area .to
concrete developed down the middle of the
specimen causing failure of the coating. Photo
PX-D-GB018



A, Steel-filled epoxy polyamide before test, ' B. After 117 hours testing, holes nearly to base
surface ground, but a few holes remained. specimen had caused partial failure. Photo
Photo PX-0-45758 a PX-D-45759

Figure 47. Specimen No, 31—Steel-filled epoxy polyamide.
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A. A steel-filled epoxy polyamide before B. The holes ecntinued to increase in size and
-exgosure. Photc PX-D-68021 number causing partial failure after 21 hecurs,
’ Photo PX-D-68022

Figure 49. Specfmen No. 33—5teel-filled epoxy polyamide.
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A, Sand-filled epoxy polysulfide before test, B. Sand-filled epoxy polysulfide after 7 hours
Photo PX-D-58025 o test, Photo PX-D-68026

Figure 51. Specimen No. 42T—Sand-filled epoxy polysulfide,
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A. A polysulfide before exposure, B. After 224 hours, the polysuifide rubber

PX-D45754

showed little wear, Photo PX-D-45755
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Figure 53. Specimen No, 43—Palysulfide,
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A, A polyurethane on concrete before:test. B. After 98 hours, the’ rubber  coating
Photo PX-D-68030 " continued to peel from top end, failure of the
rubber coating. Photo PX-D-68031 '

Figure 55. Specimen No. 51—Polyurethane.
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A. A polyurethane before test. B. After 11 hours, large holes developed to
PX-D-63032 bate concrete causing failure of the rubber
coating. Photo PX-D-68033

Figure 56. Specimen_No..51T—Polyurethane.




A, Two rubber coatings, one on the left half B, The rubber coating on the right completely
and the other on the right half befere test. failed in 2.5 hours. Photo PX-D-68035
Photo PX-D-£B034

Figure 57. Specimen No. 52—Polyurethane.




A. Polyurethane before test. Photo B. After 6§0 hours testing, deterigration to the
PX-D-6B036 top and bottom edges had occurred. One
' damaged corner from storage before restarting
of specimen which had been testing 250 hours,

Photo PX-D-G80D37

Figure 58. Specimen No. 60—Polyurethane.




X
E
I
4

A. Atter 1,200 hours, the damaged edges area B. After 1,73B hoirs, d'amage in' the upper

<increased in size, Phoro PX-0-68038 center of the coating to the base steel specimen

‘ occurred. -and  test was stopped. Photo
PX-D-B68039 )

Figure 59. Specimen Mo. 80—Polyurethane.




A. Epoxy modified phenolic before test. Photo ' B. After 7 hours, the epoxy modified phenolic ‘
E'X-D-ESCMO failed. Photo PX-D-68041 !

Figure 60. Specimen No. 4—Epoxy modified phenolic.




A, Epoxy modified phenolic before exposure. ’ B. The epoxy medified phenclic had peeled
Photo PX-D-68042 from the steel and failed after 14 hours testing.
Photo PX-D-68043
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A. Coal-tar epoxy before
PX-D-32116

exposure. - _F_’hotd B. The coal-tar epuxy was damaged to base
: T specimen and faiture after 14 hours testing.
Phota PX-D-32117

Figure 62, Specimen Na, 29--Coal-tar epoxy.
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Figure 63. Specimen No. 47—Vinyl (VR-6 with
aluminum sesl coatl before test. Photo
PX-D-68045
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Figure 64. Specimen No. 48—Vinyl coating
(VR-6 with a gray seal coat) before exposure.
Photo PX.D-68046 )




B. After B hours, a hole 4 by 1 inches to steel
PX-0-68047 was evident through the fused vinyl coating
. causing failure. Photo PX-D-68048

A. Fused vinyl before exposure, “Phato

Figure 65. Specimen No. 66—Vinyl.




A, Plastic steeliin cu.f areas hefore test. Photo
PX-D-68049

Figure 66. Specimen No. 53

B. After 119 hours, holes became large and
deep causing failure of the plastic steel. Photo
PX-D-68050

A
‘4
—Steel-filled epaxy,
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. A, Polyester filled with chopped fiberglass B. After 38,5 hours, the holes cut through to E
before test. Photo PX-D-68051 ’ the steel causing failure. Photo PX-D-68052
Figure 87. Specimen No. 5d4—Polyester filled with chopped fiberglass.




68054

D

the polyurethane

H 60B 608NA

varnish was pitted away in the middle of the

specimen causing failure, Photo PX

B. After B hours testing,

-68053

£
=
=S
.
@
>
@
C
o
=
=
@
s
3
=
>
x
o
(=}
71}
|
[ve]
w
o)
=
c
@
E
3]
@
[}
(73]
©
2
3
2
(V5

Photo PX.D

A. Epoxy polyurethane varnish on concrete
before exposure.

substrate,
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A. Sprayable neoprene-urethane coating on

B. After 250 hourt, the coating developed
steel before test. Photo PX-D-6B05SS

some pinpoint holes in the surface.
PX.-D-68066

Figure §9. Specimen No. 69—-Neoprene-urethane ruhber,




rubber.

R R FRCLENE A PEREERIRWTE S

n T

A

there was a bond
and

ive steel

3

traing,

dhes

68058

After 7 hours of t
lure between a
D.

i
Photo PX

B.
fa

I
[
0
a
3
=
E
=2
7
(=]
™~
o
=z
=
@
£
&
wa
S
=
z
=
Ry
|15

, Tan gum rubber 1/16 inch thick on steel
substrate before test. Photo PX-D-6B057
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A. Ten gum rubber one—eighfh inch thick on
steel substrate before test. Photo PX-D-6805D

B. After 11 hours of testing bond failure
between steel, adhesive and rubber occurred.
Photo PX-D-68060

Figure 71. Specimen No. 71—Gum rubber.




A. Tan gum rubber one-fourth inch thick on B. After 126 hours of testing, bend,

steel substrate before test. Phato PX-D-68061 delimination and peel caused the failure of this
qum rubber.’Flap shown raised and clamped to
illustrate disbond and tearing. Photo
PX-D-620627
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7, Spacimen No. 72—Gum rubber,
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,, _ A. Coating over stainless weld patches before B. After B hours, the holes became one long RN
test. Photo PX-D-GB06G3 eroded area down the middle of the specimen, .

= _ - ‘ 4 by 1 inches. Photo PX-D-68064 ‘
Figure 73. Spe{ﬁimen Ne. 67—Chlorinated polyether. E i

GPO 632-874
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“A. Zine before test. Photo PX-D-GB0E5 B. After 2 hours, damaged throﬁﬁh zinc to
stee! causing failure, Photo P X-D-68086

Figure 74. Specimen No.58—Zinc.




7-1750 {L-70}
Bureau of Reclamation

CONVERSION FACTORS--BRITISH TO METRIC UNITS OF MEASUREMENT

The following conversion factors adopied by the Bureau of Reclamation are those published oy the American Society for

Testiny and Materials (ASTM Metric Practice Guide, E 380-58) except that additional fastors {(#) commonly used in

tpl"lre Bureau have been agded. Furlher discussion of delinitions of quantities and units is given in the ASTM Metric
astice Guide.

The metric units and sonversion fagturs adopted by the ASTM are hased ov the "International System of Units" (designated
&1 for Systeme mternational d'Unites), fixed by.ithe Iniernaticnal Committee for Weights and Measures; this =rstem 15
alsg known as the Giorgl or MKSA (meter-kilogram {rmass)-second-zmpere) systim. This system has besn adopted Ly
the International Crganization for Standardization in 180 Recommendation R-31.

The metric technical unit of force is the kilogram-foree; thiz is the force which, when applied to 2 body having 2
mass of 1 kg, ?ives it an acoeleration of 9. 83685 m/sex/see, ihe standard acceleration of frec fall-toward the =arth's
center Jor s¢a-level at 45 deg latitude. The metric unit of force in ST units is the newton (N}, which is defined as
that force which, when applied to a body having 2 mass of 1 kg, gives it an acceleration of 1 m/sec/sec, 'These units,
must be distinguished from the {inconstant) local welght of a vody having a mass of 1 kg; that is, the weightofa )
_body is that force with which a body is attracted Lo the earth and is equal to the mass of a body multiplied by the
acceleration due to gravity, However, because it is general practice to use “pound": rather than the technically
correct term 'pound-force, " the-term “kilogram" (or derived mass unit) has been nsed in thiz quide instead of "kilogram-
force" in expressing the conversion factors for forces. The newton unit of force witl find increasing use, and is
essential in 5[ units. DR B : Gen W
“Whnere approximale or nominal FEnglish units are used to'expresza valui or, range of values, the'converted metric anils
in parentheses are also approximate or nominal. Where precise English units are used, the converted metric units
are expressed as equally significant values. . : }

i

, Table 1
QUANTITIES AND UNIT$ OF:SPACE

Multiply

By _

To obtain

LENGTH

25. 4 {exactly)
;. 25.4.(exactly)
2.54 {exactly)*.

.:.-'30.48 (exactly) . L

0. 3048 {exactly}*. .

0. 0003048 (eizetly}* . . -

0. 9142 (exa'ily) -
1, 605, 344 {ezaily)
1. 609344 (&

.. Micron

S Millimeters

. Centimeters

Centimeters

. Meters

. Eilometers
Meters

. Meters:

AREA

Kiicmeters

Squi'z-e inches , .

Square feet . .

- x o

o2

Square yards . . . i

046.9% , . . . .
0. 0040469+ .
2. 58999

- . Square centimeters

. Square centimeters

. Sguare meters
Square meters
Hectares

. Square meters
Square kllometers

. Square kilometers

VOLUME

Cubic inches
Cubic feet.
Cublc yards

16.3871
0. 0283188,
0. 784555 .

. Cuble céntﬂmeters
Cubic melers
Cubic meters

CAPACITY

Fluid ounces (U.B.} .
Iiquid Pints (U.8.)

Quarts (U.S. }.
Gallons (U, S.).

‘Gallons (If. K. )‘

Cublc feet. . . . .
Cubic yards.
Acre-feet

948, 358%
770, 9263
3,785, 43%

4.54596
28, 3160
. 764, 55%
1,233, 5% ,
1,233,500+

Cubic centimeters

. Mililiters
Cublc decimeters
Liters
Cuble centimeters
Liters .
Cubic centlmeters
Cuble declmeters
Liters :
Cuble meters |
Cubic decimetars
Liters B

. Liters A
Liters

. Cubic meters

it







Table ’II
QUANTITIES AND UNITS CF MECHANICS

- Multiply

To obtain

MASS

fGratns (177,000 1) .
Troy.ounces {400 gra.lns). :
Cunces favdpl, . . . . 2
Pounds favdpl. . . . . .
Shert tons {2, 000 1

8. 79851 [e}acuﬂ
31, 035

28.3

g. Ai{ﬂ}f:&z!!'? (Emﬂyl.

olagmisl L Lo L.
101605........

Milligrams

. Gramsa

- . Metric tons

Kllograms

'Long tons (2,230 1b); & &

t

FORCE]AREA

Pounds per square fach .
Prounds per aquare fool .

GanT. .,

Ellograms per spuare centlmeter

. Newions per sguare centimeter

Kllegrams per square meter
Netons por squape meter

Gurces per cubie inzh.,
Pounis per cutic f::t

Grams per cubje cenlimaler
Kilograms per cublc meter

Grazg per catic cerdmeter
Grams per rabic centimeter

Qurses par gallen (U, 9,
Curces per gallzn (1.
Pounds per aaller {U, 3.
Pornds per qal.on (U,

Grarma per Wer
Grars per Lter
Grams per dier
Grams der Lter

BENDING MOMENT CR TORQUE

I.ni:‘h—-pounds
Foot-pounds

Foot-pounda p'er' inch
Ounce-Inches, . . . .

o. 011521. .
885 x 109,

o 135 BE .

1 35582 x 107,

Metereldingrams

. Centimeter- dynes

Meter-kilog
Cemtmater- )J

Centimater-ldlograms per centlmeter;
Gmm-centtmete"s el

Feet per second,
Fest per year.
Miles per hour .

30, 45 fexacily).

0, 3048 {exactly|

0, 995673 = 10-6* |
1,879344 [exacil h
0. 44704 (exmotly} ,

Centimeters per second
Maeters per segond
Centimeters per secand
Kilometers per hour
Meters per eecond

ACCELERATION*

0.3048% . . ., .

Meters per secand® ) e

Faet per_gecond? ,

FLOW

Cubic’ feet per second {second-
t, ]

Cuble Ieet per mlnute PR

0.028317* , ~
0.4719 . . .
0.083006 , .

Cubic meters per second
Liters per second
Iliers per second

_Gﬂllnng(U.Ellmrmhmte.-. .

; Paunds_;

FORCE*
0.453592% . .
<4 4502+

Kilegrama
Newions
Dynes

4. 4463 3 3075*

[T

Multlply By

To ciialn

WORK AND ENERGY™

British thermal units (Btu) . ) C.282* . .
Y L 1,055.08
Btuperpound. . .. 2 T :

PETSY . s

2. 326 (em:uy}
1.358

':{ﬂoqram =alorles

Joules
qules Per gram
Joules

Footepounds . , .
- POWER

Haorsepower . . . . .
Biuperhmu‘. “e e
1.96602 . .

Foot-pounds per second

HEAT TRANSFER

Btu in. /hr #2 deg F {k,
thermal conductivity) e

Btu ft/he {2 2o
Btu/hr §t de
conduntenee)

Deg F hr ftz,thu {R, thermal
resisiance} .
Btu/lb deg F fc “heat capa.ci!y)
m /b deg F AP
Fté/hr {thermal d.lﬂush.'lly] . .

Fo....!
(C, thermal

0,09280¢ , .

Mm!.wausjcm deg C

. Kgeal/hr

m
- Kg cal m/hr mjdeq c

. mxllwa\ts;’cga deic'

Kg cal/hr wms deg il
Deq [ cmzjnumwatt
Cnl{(’grum deg C
M"zl/hr

it WATER VAPOR 1RANSMISSION

Gralng/hr ﬂa tv’w/ater vapor
transmisslon) . . 0 0 .w 0 e .
Perms (permeance) .

Grams/24 hr m?

. Meirlc perms

Metric perm-gentimelers

Perm-inches (permenvilt; ,‘, .,

Table I

OTHER QUANTITIES AND UMITS

Multiply

To obtaln

Cublc feet per square foot per
day {sespage}
Paurnd-seceonds per square foat
friscosity) . . . .
Jguare feelé:er senond Mz:oally) 0. 092003*,
Fahrenhelt rees (changej*, . . 5/9 exactly
Volis per m.'li o .. 0.038av. .
Lumena T squaze foot (fodt- I
?e 10. 764, .

Ohm-circula\- ‘mil3 per toot . 1 0.001882 .
Millicurlas per cuble foot . . < 35,3147,
Milliampe per square foot . . 10. 7838* .
Gallons per squars yard . . B
Pounds perinch, . . . . L

.
.
. s

L4, BRT21EY |

Liters per aquare meter per day

Kllegram second per square melér
Sguare melers per second

Celelus or Kelvin daqrees {change)*
Kilovolts per millimeter

Lumens per square meter
Chm-square millimeters per meler
Milllcuries per cuble meler
_ Mlllamps per square Imeter

= Lilers per square meler
Kileqrams per centimeiar

Q. 17868%,
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“REC-OCE-70-51~ - \ ‘ .
EVALUATION OF MATEJIALS FOR CAVITATION RESISTANCE-A PROGRESS
REPORT -

Bur Reclam Rep REC-OCE-70-51, Div Gen Res, Oct 1970, Bureau of Reclamatinn, Denver, 88

B, 71 fig, 1 tab, 1 ref, append o

DESCRIPTORS—/ concretes/ steal/ rubber/ mortar/ plastics/ epoxy resins/ coatlngs/ water/
exposure/ laboratory tests/ adhesion/ performance/ cavitation/ protectlve coatings/ materials
testing/ evaluation

IDENTIFIERS—/ “cavitation resistance/ Venturi-type apparatus! neoprera/ polyamides/
polysulfides/ viny! resing/ phenolic coatings

EC-OCE 7051
EVALUATIOM OF MATEH!ALS FOR CAVITATIDN RESISTANCE—A PROGRESS
REPORT. . ..
Bur Reclam Rep FIEC OCE 7051, Dw Gen Res, Oct 1870. E!ureau of Reclamatlon, Denver, 88

p, 71.fig, l tab 1 ref, append

DESCRIPTOHSuI concretes/ steel/ rubber/ mortar/ plastics/ epoxy resins/ coatings/ water/
exposure/ laboratory tests/ adhes:on! performance/ cavitation/ *protective coatings/ materials
testing/ evaluation

IDENTIFIERS-/ “cavitation resistance/ Venturi-type apparatus/ neoprenef polyamides/
polysulfides/ vinyl resins/ phenolic coatings

REC-OCE-70-51

EVALUATION OF MATERIALS FOR CAVITATIGN RESISTANCE-A PROGRESS
REPORT

Bur Beclam Rep REC-OCE-70.51, Div Gen Res, Oct 1970, Bun:au of Reclamation, Denver, B8

p, 71 fig, 1 tab, 1ref, append

DESCRIPTORS—/ concretes/ steel/ rubber/ mortar/ plastics/ epoxy resing/ coatings/ water/
exposure/ 1aboratory tests/ adhesion/ pErformance!, cavitation/ "protective coatings/ materials
testing/ evaluation

IDENTIFIERS—/ ‘“cavitation resistance/ Ventuq type apparatusI neoprene/  polyamides/

polysuifides/ vinyl resins/ phenolic coatings N
%,

REC-OCE-7051

EVALUATION OF° MATERIALS FOR CAVITATION RESISTANCE-A PRDGRESS
REPORT

Bur Reclam Rep REC-OCE-70-51, Div Gen Res, Oct 1970 Bureau of Fleclarnatlon Denver, B8
p, 71 fig, 1 1ab, 1 ref, append

DESCRIPTORS—/ concretes/ steel/ rubber/ mortar/ plastics/ epoxy resins/ coatings/ water/
exposure/ [aboratory te:tsl adhesion/ performance/ cavitation/ *protective coatings/ materials
testing/ evaluation

IDENTIFIERS~/ *cavitation resistance/ Venturi-type apparatus/ neuprene/ polyamldesl
polyful[ des/ vinyl resins/ phenolic coatings




