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Results of cavitation fest on a coating film by thermal spraying
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Synopsis:

Many of the parts of equipment and machinery at a hydroelectric power station are
exposed to cavitation and erosion, which tends to occur partly on the specific positions.

The mass cladding method using the stainless steel in series of SUS300, which is
exceedingly resistant to cavitation and erosion, has been adopted on the sites as a conventional

measure.

However, this method has some problems such as high cost and the difficulty of

working operation on the sites.

To solve these problems described as above, thermal spraying of self-fluxing alloy, stellite
etc. has been selected. It was verified that this spraying method improves more than three-times
durability against cavitation and erosion compared with that of SUS304 (previous method).
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Table 1

Result of cavitation test

unit:Vickers hardness

stellite
17-7 stainless steel
18-8 stainless steel
25-20 stainless steel
18-8 stainless cast steel
Ni-Al cast bronze
13%Cr cast steel
Mn cast bronze
SUS304 (thermal spraying)
cast steel
bronze
Tubber
cast iron
Al plate

Table 2 Evaluation of materials in water power generating plant
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Table 3 Characteristics of coating film in respective processes of thermal spraying
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Table 4 Characteristics of coating film in respective materials

HVOF 160 base material

HVOF 410 @
HVOF 1300 ©
HVOF 1200 ©
HVOF 950 O
HVOF 900 O
HVOF 828 O
HVOF 379 X
wire thermal spraying (arc) 595 VAN
wire thermal spraying (arc) 360 X

© best Obetter A good X no good
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m) DESOEFELFEN LTV,

3 ¥vEF—Yar-IO0-Ya #HEMICDONT ki, T2 A Y —BEHRL T I Ly VR ERE

FERRICfE LA TV IEFig L ISR TR TR T, & HVOF (High Velocity Oxygen Fuel) #& % v TiEg s

200~250mm, R HET 6 ~ 10kg DT I THBES A
Crad r LBERHOE L. SRR G EHE
Table 512777

Table 5 Thermal spraying condition

HVOF
HVOF 300
HVOF 300
powder thermal spraying 500
e 800

Fig.1 Cavitation erosion test sample
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Fig.2 Schematic drawing of test apparatus
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Table 8 Test condition

22C+1TC
19.0kHz
30um
distilled water
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Fig.3 Mass losts in cavitation test
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Fig.4 Wear depth in average
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original surface

Fig.6 Result of macro surface condition, and micro structure. (material : SUS304)
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Fig.7 Result of macro surface condition, and micro structure. (material : self-fluxing alloy Ni-base)
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Fig.8 Result of macro surface condition, and micro structure. (material : self-fluxing alloy Ni-base)
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Fig.9 Result of macro surface condition, and micro structure. (material : stellite#6)
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original surface 1 Hr

Fig.10 Result of macro surface condition, and micro structure, (material : polyurethane resin)
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On the reduction of arc-discharge with the improved rail joint
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Synopsis

It was explained in the previous report paper that the arc-discharge phenomenon gave
rise to the damages to the area of the rails around insulated joint. To control the phenomenon of
the arc-discharge between wheels and rails the improved joint cut obliquely was manufactured
and tested.

On the examination at a low speed, a tendency for controlling the arc-discharge on the
developed insulated joint has been recognized. On the other hand, the phenomenon of the arc-
discharge has been affected on the contact areas and time of the rails with wheels. Finally the
damages caused by the arc-discharge has been presumed to be more reduced on the high speed
condition rather than on the low speed conditions.
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Fig.1 Glued Insulated Rails
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down rail f UV detector upper rail
Fig.3 The model of rails circuit
Table 1 Experimental conditions
Ty Electric 0.5m/s 1.0m/s 1.5m/s
ype current (A) (1.8km/h) (3.6km/h) (5.4km/h)
500 50 50 50
Normal joint 750 50 50 50
1000 50 50 50
500 50 50 50
Improved joint 750 50 50 50
1000 50 50 50
(unit : times)
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Thermal analysis on solidification in Continuous Pouring process for Cladding

CPCEiHTE S

CPCHiIHSE
KEF 5K el fit—

Kyo_ichiro Oono Ken_ichi Ozaki

Naotake Yoshihara

SR 2 BETIRA 2 1
A IR 1 T WIS
b ER M f21

Noriko Tanaka

2 B

AT IS . CPCT B2 (Continuous Pouring process for Cladding) (2, 7 Z v FIEZRH5 - —EA
e ATy PEAL, $TCIAEI— S HOEEI S TOHRENS A TH S,

Ld L. —hFTi,

AHF T BRSSO ERRE R ICS 2 DB E L, Rk
0y 2 o?;x:[ﬁ?r‘liﬁ?ﬁ FITEIZ DWW TRV E P ST,

T, INHAMERE 707 7 LANSYSE VT, S A O RN I T iR N o @8 & it L &

274, AR S AR EENOEE 0T {0 o, SO TR AR S

Synopsis

S EHEL TV,

CPC Process (Continuous Pouring Process for Cladding) mentioned in this paper has

the advantage of being able to make one layer cladding independent of cladding thickness.
This process has proven its effectiveness in the track record of manufacturing various
actual cladded rollers, yet the fundamental method of controlling solidification front is not

established so far because operating factors such as preheating temperature of mother materials

and pouring temperature affect a solidification surface significantly.
So, the influence of operating factors on the shape of solidification front was analyzed

with a general-purpose finite-element program, ANSYS. The result showed that the depth of

solidus line was sensitive to operating factors, and the occurrence of casting defect corresponded

to the depth of solidus line.
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Fig.3 Mesh divisions in FEM analysis

Table 1 Thermal properties of material
Temperature
e
25
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625 ;
675 770.37 31.17
725 1582.61 29.67
825 510.79 24.66
875 544.28 25.12
1411.5 700.00 33.00
1412.5 5346.54 33.00
1476.5 5346.54 35.00
1477.5 745.25 35.00
1500 753.62 35.36
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Fig.4 Thermal properties of material

Table 2 Analysis conditions

| Temperature of | Temperature of | Thickness of
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various conditions shown in Table 2
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