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Thermal Sprayed Metal Coatings with Corrosion
Protection and Antifouling Properties

by

Kenji MURAKAMI * and Susumu UEMATSU **

Abstract

For the purpose of development of thermal spray coatings with corrosion protection and
antifouling properties, aluminum-copper alloy powders, aluminum-copper blend powders,
aluminum-zinc blend powders and a zinc powder are flame sprayed onto a steel substrate and the
coatings are immersed in the sea. Some of the substrates are treated with an aluminum
under-coat prior to the spraying of the above-mentioned coatings.

The aluminum-copper alloy coatings have poor anti-fouling property, and the substrate starts to
rust after a few months’ immersion in the sea. Although the anti-fouling property of the
aluminum-copper blend coating is improved by increasing copper content, rusting of the substrate
occurs on the coating of high copper content.

The zinc coatings and the aluminum-zinc blend coatings with high zinc content possess both
corrosion protection and anti-fouling properties. It was found that the zinc in the aluminum-zinc
blend coatings preferentially react with the sea water and the content of the metallic zinc phase in
the coatings decreases with the immersion time of the coatings in the sea. The aluminum
under-coat has little influence on the anti-fouling property of the aluminum-copper blend coatings
and the aluminum-zinc blend coatings, while the formation of the white rust on the coatings is
enhanced.

*  JLiEIER. ok kfEER
FR=zA YRk 254 7 H 25 H
# A B FRk 254 94 9H

(351)



18

B
1. ix‘_z))% .............................. 18
2. %ﬁﬁﬁff .............................. 18
2.1 /ﬁ%—]—,ﬁ-ﬁ, .......................... 18
2.9 &Hﬁﬁ;;@ﬁ{ﬁ ...................... 19
2.3 VB H IO R 19
3. ff\%%&%%—% ............................ 20
31 VM LIZE OB 20
3.2 WHICRELET VI =T A—§i%
&Hﬁ .............................. 21
3.3 WHICIRIELET VI =0 L — iR
Hiﬂ% .............................. 29
3.4 WG DWIE B RO TE R - 23
3.5 T =U L HRiRGEES O
(ﬁ)@,ﬁwﬁ%@ﬂﬁj@@‘ .................. 24
4. /ff.\durgjﬁ .................................. 24
Eﬁfﬁé ..................................... 24
;s%j(rék ................................. 24
1. FANE

TIOVRRL T XA T A T E O
RIS D EMEREENEINT D720 TR,
BRI PI S K& < Zp 0 REMENSELT L, 20
B WA R w3 A RPN oY el AN N Nl =R Y 750
BB BE Y BIRK BAIN TR, BEO
BRI > THEBEMICE - THERMZZ DY
BE SR 2 ISR L B O & i L
TWa, INZEBAIC Ry 7 A0 L THREH
EExZ T2 0o TV, ZoL 2N
REEET L7010, BRETILNERND D,

L2 AT, BRI & G T HE TS SRAR G A O RE  n
EDOLWERREICEIPNDETIZIX, BAED
7O KRB NIE S D, ZHICIE@mEN %
BTHHN, ALRTIEME Y HEBXILFICE
TR =T ARHN e & & SRR IR ST =2 —
T4 7 L. ZOBEEBIERIC X o THMEE
BOLOS L FENMTFRINGIRSEH I, &
MEETTWD, HARTHHERIIL O &EEHER T
BHIZELDEMTbRD Lo TE T,

Wit —7 4 70E, B x B RE & R
T-HBHZENTED, mEziE, BRIEOH D
LHREEIROS D iHF MG Eea —T v
7 (IR E2ED & B & BTG % (R RIS E
MTHZENTEDEMMESIND, Ly, Bk
LR SR BAERNEAKTICHRICETRTZ
Ik TEMMIChEY 2D O R % FiE S
HHIENTE, ERWHROMABE e & DFERKL

(352)

PETH L2 2 D 72 4 e b & DR 2. 5 =
ENTE D, ARFZETIZZ DX D RBi& - Biissh
REFFOUEHERAZRETH L2 M ET 5,
FEHEEORT, BEIREFROLOLE L TIE
T = NEHE YR, BIESREROLD L
LTI E TS DR mb T b, £2 T, AHF
TTE, THVI=TL—8%R, KOT VI =T A
— MM RIEAMREER L, 2 b 20 T8k
MRS R Z R LC, B - BG4t &2
R R TOXKERITEDOTFEREN, R -
BB E P IC BT 5 L N EZ DN DD, TIL
=LA —HRAMENCE L TIE, RABEROMIC
T v A REEICTOEEI LT VI =0 A4
BEME BB Lz, WA S oFEEN H
D, KEFE~OBEH EEVIERMEEE 228612
WA U — DS EBR LY QBEMRAT — 7%
FHEEEOF B LTV D, AT TIR, B
IR BEZ D LWNTRER M CHEMMEEZET D0
K7V — DEGEERA L, ERE(To7,

2. EEBAE
2.1 AsMH
MARXT L — DRI E - 1ITRT L O
KEH W (FF 0 "under-coat [ FHIEH | ” 12
OWNWTIE®ZRBT D), ZHHIFLLTD 4 FBEICK
BEND, WVTNHERIEOT h~A XHETH D,
F—1 BT R DR

(1) aluminum-copper powders

under- copper content (mass%)
coat 20 40 60 80
alloy O O O
X @) @) O @)
blend
. @) @) @)

(2) aluminum-zinc powders

under- zinc content (mass%)
coat 20 50 80 100
X O O O O
blend
. @) @) @)

- fERRY R -
KR 38um~106pum (7 H 4 J& 6 B L3R
= tk)
s T = A — (20 2N 40mass%) A
x
KifE—90um (f8 A& R LEKXSH)
s TN =75~ (20,40,60 M OF 80mass%) 4
RAEWE




T L Bl 22 T E T s

BIER 4Bum~Thum DT A2 =7 LK (2
SV — X7 2 Metco 54NS-1) LRifk 45
2 m~90um OFHEK (ANLHF— AT 2,
Metco 55) ZiRA L T,
-7 =7 5 —(20,50 f U 80mass%) i Eh R A
WA
Fift 45um~T5um D7 L I =7 AR (=L
P — A7 2, Metco 54NS-1) & HKifZ—90um
OHif R (EHSBED LEMRNSH) 2R
AL CHR,

X > ®o0

p=—o0
o —
-0

Q

j Qﬂf;f

Bo#oA )
K—1 BHEFHERO XREHFRF
:Al, b: Cu,
: Al-20mass’%Cu &% .
: Al-40mass%Cu & £ .
: Zn

1L

O O O ©

EEBMREKEOERBHRILT b~ A XETHE
N, NGO XHBEFREZK — 11277,
2 FEOT NI =0 A—HGEmERIZIIT LI =
7 ARIZMZ T Culdle R BME AN E v, =

FI3E H2m FHES

)
=

Cu
Zn
CuAl,

(TR 25 - HE)  iifim SC 19

DLEBRLEMDEIZT VI =7 A-40mass% i
BEDHFNE N, T =7 A-40mass% il & 4
WX 7 V2 =0 LA & L TIEBLAL RV S,
T b~ A A ARITAHEEE CERE D DT,
FIBAAFICEE LTI = AN ER L
L CIFEETDH, T/ =1 A5-20mass%dil & 48
Ko7V I=y bz maficEEL, X
METE— 27 XEAEMC 7 FLTWD,

2.2 RIEFE#EAE

ARAFFE TR BE/ERLC Sulzer Metco fL#Y 6P
— AR T U — A EEZ A0, B4
PR =218, WEBROTRATHEE 2 1N &
o EHICEMERAT O, BT OE
LG os =7 =2 =y b &M CEE &
Wiz, BIEE S 349 300um & 72 % K 9o, By oR 1t
MEEEZRICL > T8 b s E T, ERIEY U F
77 A N CFEME A MLIEAL L7 82mm X 120mm X 2mm
D SS400 BB TH B, TRy N T — STE Y FHT
TR T v KT A~D K Z o3 — A E 200
mm/s. FETFHBOBEIE v F 4mm TEINT Z LT
XoT, B RESORBEEFRS T,
VRHHZ N > T, IR RIE E b L 0B EE%
MESELZE2AME LT, BT OEAM
Bl 77— =y N THEMEHEILA
MH, 7 —ATEMEFALL, EMEHICA
ANy FESZELZER 0. Imm OEE X THIE L 7= &
PR IL, PEWETIICHK 375K Th Y, B =k
W T OREFHHE TIFICIER 390K THo7=, 72 =
U A —HlGa T e BRI E M E L RIS
N ER DL HBELLT W ENRTHREND O
T, POEMICT A =7 A% 100un DJEE (T
THES L, O LicT7T A= A—E4E%E b
v a—hELUTIEE Lz, —OIRA B &
THRILLK T I =T A0 FHIEH L7z, &K
BFZETIE, B RO 2 v <. T40mass%Cu
Oh ] 2 T40mass%Cu BRI 72 & L IES
ZllzT B,

2.3 BEEREOCESRAESER

FEMEF 720 258 U C, FM & M A T
AF oIl —AL =V TR TE - THlEKIZEE
fih L22WVW k91 Lz, 2060 EEZ2 P E L
T, B TBERRICH L7 (K—3) ORT
L DWEFITIRE L2 (K —4), Wmo oK E
TOESIIMOTHIZEL > TEMALTH In~
2.56m CTHVH ., WHEH»DOEEE TOWSITH 0.3m
~Im TH D, BEHIZESLHTH Y | AT O,
BBOME MEDIEICIT T VYR oY
NEBICMHEL TWD, 11 A2 g ik &

(353)



20

L7ctk, 1 » ABICBEETV. LHEIZS L TH
WL 7z, B3 1RSI R TOREEEIN LTz,

®—2 BHEHEH

hydrogen 106 (NLPM)
flow rate oxygen 20.6 (NLPM)
nitrogen (carrier gas)] 17.5 (NLPM)
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