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CLOSE -UP OF TEST SECTION

FIGURE 6-1 - ULTRA HIGH SPEED CAVITATION-EROSION CHANNEL
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TRAILING
EDGE

LEADING
EDGE

FIGURE 6-2 - CAVITATION DAMAGF OF COATING ON HYDROFOIL
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FIGURE 6-3 - ROTATING DISX FOR CAVITATION DAMAGE EXPERIMENTS
( RASMUSSEN (86) )

FIGURE 6-4 - FRONT VIEW OF ROTATING DISK CHAMBER ON NAVAPLSCIENLAB
ROTATING DISK CAVITATION EROSION APPARATUS
( LICHTMAN AND WEINGRAM (132))
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FIGURE %% ROTATING FOIL APPARATUS DISC ASSEABLY
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AMPLIFIER
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POWER SUPPLY I

FIGURE &8 SPECIMENS TESTED IN THE CAVITATING WATER

JET TEST FACHATY

\
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\ | DISPLACEMENT
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NODAL SUPPORT o e |

SPEC IMEN
MOUNT
HOLDER)

TANK

WATER
MANOMETEF

NOZZLE

FREQUENCY

OSCILOSCOPE COUNTE

14295

STACK COOLING BATH

SPECIMEN

‘1 TEST LIGUIE

CONSTANT TEMPERATURE BATH

FIGURE 6-9 - SCHEMATIC OF VIBRATORY CAVITATION EROSION APPARATUS
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TRANSDUCER

CLASS 2 THREAD

PLUS PILOT DIAMETER

{ IF USED) CONCENTRIC
WITH DIAMETER ~A-
WITHIN 0,002

SURFACE /1 C)
PARALLEL TO -8-
WITHIN 0,001

¥12 PEAK TC PEAX
AMPLITUDE » 4F

-

ENTIRE TEST SURFACE (8)
FLAT AND PERPENDICULAR
TO TRANSDUCER AXIS
WITHIN 0.90)

FIGLE # P

FIGURE 6-11

- PH(
EROS

APH OF A

TYPICAL VIBRATORY CALITATI(

N TEST FACILITY
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CAVITATION EROSION INDEX,
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AXIAL VELOCITY AT RUNNER, FPS

FIGURE 6-13 - CAVITATION EROSION AS MEASURED BY
CHANGE IN RADIOACTIVITY IN MICRO-

CURIES PER HOUR, AS A FUNCTION
OF AXIAL VELOCITY AT A TURBINE RUNNER
( KERR AND ROSENBERG (103) )

FTANT PARAMETERS OF VIBRATORY TEST FACILITY
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IN WATER TUNNEL
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YEILD STRESS, 10° kgm cm
i R A R FIGURE 7-17 - HYDRODYNAM!C PRESSURE AT THRESHOLD
il UG 1O 0 L1 OF EROSION VERSUS YIELD STRESS
77 ‘
NGURE 7-'¢ CORRELATION (’I"LA‘[' HAMMES STRESSES WITH
FATIGUE ENDURANCE LIMITS
INCEPTION OF DAMAGE NUMBER Di b
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CAVITATION INCEPTION PARAMETER , o .

FIGURE 7-18 - RATIC OF YIELD STRESS TO THRESHOLD
PRESSURE VERSUS CAVITATION INCEPTION
PARAMETER

MMON FIGURE 7-2! ELASTOMERIC C
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FISUSE 722 - ALTS ASTOM Tir FFE ¢ EXCELLENT
» RE OF THESE
A US PROBLEM.
DHESION
ATING SYSTEMS
EVENTUALLY
POPELLERS

AIGURE 7-2 MESPONSE PRATE SYSTEM

FIGURE 7-24 FAILURE OF ELASTOMERIC MATERIAL FIGURE 7-25 - INDENTA*I?N JUE TO BUBBLE
ALONG GRAIN DIRECTICN COLLAPSE ON LEAD
(CHATTEN AND THIRUVENGADAM, (129)) THIRUVENGADAM, (6!))

FIGURE 7-26 - GROSS REMOVAL OF LOW-TEAR FIGURE 7-27 - CONCHOCIDAL FRACTURE OF AN
STRENGTH ELASTOMERIC MATERIAL EPOXY-POLYSULFIDE COMPOUND
( CHATTEN AND THIRUVENGADAM, (129)) { LICHTMAN, /130))
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Flow ate L Tin i

Pressure —<PSIG Shaft Spd

FIGURE 7-28 - TYPICAL ELASTOMERI

ML Frosion Rate

100 FPS 12% FPS 150 FPS

AKX 4.
P . P i

JRETHANE . I -28

C COATING PERFORMANCE OF FIRST ORDER OF MERIT

{ LICHTMAN AND WEINGRAM (132))

. r
T
. i .

100 FPS 125 FPS 150 FPS

| ! _
l "I [

BUTADIENE POLYMERS AND COPOLYMERS I - 30

FIGURE 7-29 - TYPICAL ELASTOMERI

C COATING PERFORMANCE OF SECOND ORDER OF MERIT

( LICHTMAN AND WE'NGRAM (132))
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FAIGURE 7-30 - TYPICAL ELASTOMERIC COATING PERFORMANCE OF THIRD ORDER OF MERIT
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FIGURE 7-31 - RELATION BETWEEN TEAR STRENGTH AND
CAVITATION DAMAGE RESISTANCE
( CHATTEN AND THIRUVENGADAM ( 129))

( LICHTMAN AND WEINGRAM (132))
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FIGURE 7-32 - RELATION BETWEEN TEAR STRENGTH AND STRAIN ENERGY
( CHATTEN AND THIRUVENGADAM (129))
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WAVE DIAGRAN

X 1 MORCTIL AT

| P assncm B

(INPUT BAR)

DISTANCE

o

S STRAIN GAUGE

(OUTRT BAR ) \d;&‘?r
e s

FIGURE 7-34 - PRINCIPLE OF SPLIT HOPKINSON PRESSURE BAR APPARATUS FOR OBTAINING
HIGH TEMPERATURE STRESS-STRAIN DATA AT HIGH STRAIN RATES
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OSCILLATOR
PHOTOELECTRIC HIGH PRESSURE
FURNACE CHAMBER VELOCITY UNIT BARREL AIR SUPPLY

PULSE THERMOCOUPLE X -Y OSCILLOSCOPE OSCILLOSCOPE PRESSURE
COUNTER GAUGE (WITH INTEGRATOR ) CHAMBER

FIGURE 7-35 - SPLIT HOPKINSON PRESSURE BAR TEST FACILITY WITH
HIGH TEMPERATURE FURNACE
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SPECIMEN TESTED IN MULT!PLE {MPACT EROSION FACILITY
SUBSTRATE : Epoxy resin with glass fiber lamination
COATING : White AFML polyurethane, 8.6 mils thick
IMPACT VELOCITY : 650 ft/sec
NUMBER OF IMPACTS : 200

DAMAGED ARtA: COATING
CC APLETELY REMOVED -
DOWN TO JHE PRIMER

”

T UNDAMAGED
‘ POLYURETHANE

)\/ PRIMER

AREA DAMAGED
MANUALLY TO SHOW
APPEARANCE OF
FROSTING

COATING AND PRIMER
REMOVED FROM LOWER HALF
J OF SPECIMEN , AFTER THE TEST,
TO SHOW UNDAMAGED
SUBSTRATE

Water impact on bare epoxy
laminate, 100 impacts at
650 ft/sec

FIGURE 7-42 - AN EXPERIMENTAL DEMONSTRATION OF THE APPLICABILITY
OF THE UNIAXIAL STRESS, ELASTIC-PLASTIC STRESS WAVE
THEORY TO DESCRIBE RAIN EROSION OBSERVATIONS. This
observed absence of substrate damage shows the lack of validity
of the shock wave, uniaxial strain theory, which predicts stresses
in o coated substrate that are larger than the stresses predicted for
direct water impact on bare sulstrate.
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FAGURE 7-44 - TYPICAL DAMAGE ON STRUCTURAL PLASTICS 2 |
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FIGURE 745 - BELATION BETWEEN COMPRESSIVE STUENGTH AN
CAVITATION DAMAGE FOR CONC % T8
TR ENGADAM (1€ )

MATERmAL  ANT ORROSIVE AND anT

FOULING , ORDER OF MERIT |
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Lamid Tost Time e

Flow fate -~ T, Vo T . ! - Y
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MATEMAL ZINC WICH, ORDER OF MERIT &

FIGURE 7-46 - TYPICAL PERFORMANCE OF NON-ELASTOMERIC COATINGS
[ LICHTMAN AND WEINGRAM (132 )
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AGURE 8-15 - PARAMETERS GOVERNING THE MAXIMUM SIZE OF THE BUBBLES
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FIGURE 8-16 - STAT'STICAL DISTRIBUTION OF NUCLEI SIZES
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CAVITATION

DAMAGE INTENSITY

ESTIMATOR

FIGURE 10

THIRUVENGADAM ( 125))
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FIGURE 12-2 - PCIH) - | - ADHES!

i SEPARATION
TRIALS

DURING MAY 1943

A - STBD. STRUT, INBD

C - STBD. STRUT & NACELLE, OUTED

<89

i OF NEOPRENE COATING OCCURRING
LICHTMAN [ 132))

8 - PORY STRUT, INBD.

D - PORT NACELLE, OUTED.
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