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Development of Highly Corrosion-Resistant Surface Treatment Materials
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Abstract:

The Ni-based alloy is widely used for surface protection of waste incineration boiler tubes,
but degradation due to pitting corrosion and high cost in harsh environments are issues. In this
study, special element was added to the Ni alloy, and the effect of the special element addition
amount was evaluated using an aqua regia immersion test. Adding 5 wt% or more of special
element improved corrosion resistance by 7 to 20 times. In the SEM/EDS observations of the
corroded regions after the aqua regia immersion test, dissolution of the dendrite cores was
confirmed, and the addition of special elements was found to suppress this dissolution. Based
on the CatCalc analysis, the phases formed by the addition of these special elements were
estimated. From the aqua regia immersion test results of general corrosion-resistant materials,
the relationship between alloying elements and corrosion resistance was determined, providing
indicators for alloy design.
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Fig.1 CRE(corrosion resistance) index for predicting the
corrosion resistance of Ni-base alloys in NaCl-KCI-
Na2S504-K2504-ZnS0O4 melt under air containing
10%[H20] and 1000ppm[HCI] at 873K.
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Comparison of corrosion weight
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Fig.3 Comparison of corrosion weight
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Table 3 CatCalc analysis
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Fig.8 The results of predicting the amount of corrosion using
a regression equation based on the composition of the
materials.
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Abstract:

This technical report considers a selection and evaluation methodology for selecting the
most suitable fan motor for the development of the new antibacterial deodorizer, model MC-
S311C. Usually, several types of fan motors are evaluated acoustic noise and airflow. In
addition, a scoring table that included frequency characteristics of acoustic noise and key
factors of development is constructed for comparison, in an attempt to select the most suitable
fan motor for development. As a result, the blower fan with the highest score was selected for
this development. This paper reports the results of evaluation results and fan motor selection

based on scoring.
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Tablel Types and features of fan motors 9

Characteristics
Type
Acoustic noise| Static pressure|  Air flow | Intake and exhaust
Blower Middle High Low Vertical
Axial Low Low High Horizontal
Centrifugal Middle High Middle Vertical
Line flow Low Low Middle U-shaped
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Fig.1 Rotation speed vs airflow
under free-air conditions.
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Fig.2 Rotation speed vs airflow
with pressure loss.

Acoustic noise[dB(A)]

0.0 0.5 1.0 1.5 2.0 25 3.0
Airflow[m3/min]

—e—0ld blower —e—Blower 1 —e—Blower2 —e—Axiall —e—Axial2

Fig.3 Airflow vs average acoustic noise
under free-air conditions.
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Fig.4 Airflow vs average acoustic noise
with pressure loss.
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Fig 5. Frequency characteristics of acoustic noise
under free-air condition.
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Table 2 Fan specifications and acoustic noise
with pressure loss

Item unit Old blower| Blowerl | Blower2 [ Axiall | Axial2 | MIN MAX
Cost ¥ 1100 1090 1032 1450 1420 1032 1450
Size em’ 34 [ 461 304 243 243 243 461
Maximum airflow m’/min 1.04 0.86 125 2.96 242 0.86 2.96
Maximum static pressure Pa 410 279 844 375 375 279 844
duty 20 10 10 20 20 10 20
Average level of acoustic noise
At 0.1[m*/min] dBA 220 203 223 25.8 20.1 20.1 25.8
At 0.2[m*/min] dBA 27.8 293 25.5 30.7 33.0 255 33.0
At 0.7[m*/min] dBA 43.5 48.0 44.6 52.6 53.2 43.5 53.2
Peak level of acoustic noise
At0.1 [m],'mmj dBA 13.0 8.0 13.7 19.0 6.8 6.8 19.0
At 0.2[m’*/min] dBA 233 16.8 174 243 20.9 16.8 24.3
At 0.7[m’/min] dBA 352 342 33.6 45.6 46.9 336 46.9

Table 3 Score table of table 2

Item Old blower| Blowerl | Blower2 Axiall Axial2
Cost 8 8 10 2 2
Size 3 1 3 5 5
Maxmmum airflow 1 1 1 5 3
Maxmmum static pressure 1 1 5 1 1
Minimum duty 2 4 4 2 2
Average level of acoustic noise

At 0.1[m*/min) 6 8 6 2 10
At 0.2[m*/min] 3 3 5 2 1
At 0.7[m*/min] 5 3 4 1 1
Peak level of acoustic noise

At 0.1[m*/min] 4 8 4 2 10
At 0.2[m*/min) 1 5 4 1 2
At 0.7[m’/min] 4 4 5 1 1
Total score 38 46 51 24 38
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Table 4 Score conversion table of table2

Ttem unit Sy

5 4 3 2 1
Cost ¥ 1032 1137 1241 1346 1450 2
size e’ 243 208 352 406 61 1
Mazimum airflow m'min |~ 296 |~ 244 |~ ;1 |~ 139 [~ os6 1
Maximum static pressure  Pa 844 703 362 420 9 1
Minimum duty - 10 - 20 1
Average level of acoustic nolse
A1 0.1[m*/min] dBA 201 215 230 244 2538 2
ALO.2[m*/min] dBA |~ 255 |~ 274 |~ 293 |~ 311 [~ 330 1
At 0.7[m*/min] dBA 4335 459 484 508 532 1
Peak level of acoustic noise
At 0.1[m*/min] dBA 68 99 129 160 19.0 2
A1 0.2[m’/min] dBA |~ 168 |~ 187 |~ 206 |~ 24 [~ 23 1
A1 0.7[m*/min] dBA 336 369 103 136 169 1
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Evaluating the Effect of Lifting up Speed Conditions in the Dip Coating Process on the Properties of

T4 v B EETHROGE RIFEESA)
B IR PR V2 B 9 S Bl

Super Hydrophilic Coatings

KittAEtE>5— ittt 5 — RitERtEY Y —
EZAR=E E=FRE Y-—45-— B—FRE EEHKED
[RE nga wBH aE Bt (I%) WX FH

Tomonori Harada Masahiko Kashiwai Kiyoshi Yamamoto
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Bt DI T 1« i X 2 EEAKEER NS5 T 5 2 LT, BEEOR P
EFEIC K 2HEUETOREMIHITEL LEZONTVD, LPLYz—=T 74D
&9 TR E RO EMEHC N L TBET 2546, 714 v B v 7B ETIREE L
TR T 2 B O BEEHER T R BB O H N FEET 5 L v ) HEN D B,
AfETlE, EiREERE T o TRt cEICEH I 5 SUS BKET « v 1
R LUT 4 v 8y g & 28— iBEEKEREIZ R E FEH T 2720, fIFmIzm
A 72 SUS304 REE R ic L Ca—7 1 v 7RRERDF & FIFEELEAEZ 5
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L3 2 LTI — 20 7 — T RIEE R b BB KD R T A 8BS S Tz,

Abstract:

It is considered that by imparting super hydrophilic properties to the heat dissipation fins
of heat exchangers using a photocatalyst, it is possible to improve heat transfer and suppress
the occurrence of ventilation resistance due to condensation. However, when coating metal
materials with bent shapes like wave fins, dip coating can result in uneven coating, which can
lead to a decrease in film properties in thin areas, and peeling in thick areas. In this paper,
in order to achieve the formation of a uniform super hydrophilic coating on a SUS heat
dissipation fin by dip coating which are primarily used in industrial heat exchangers in high-
temperature, high-pressure environments. We attempted to improve uniformity and achieve
both hydrophilicity and durability by changing the lift-up speed conditions after immersion
in the coating solution on a bent SUS304 test piece. As a result, by lifting up at 3.0 mm/s, a
relatively uniform coating was obtained that maintained its superhydrophilicity even after tape
peeling.
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Fig.1 Super hydrophilic mechanism of photocatalyst.
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Fig.2 Surfaces with different thickness on wave fins.
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Fig.3 Each surface of the test piece and the lifting direction
in the dip coating process.
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Fig.6 Film thickness and weight at each lifting speed.
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Fig.7 Film thickness statistics.
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