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ABSTRACT: The work aims to conduct comparative corrosion resistance analysis and application of four high temperature
coatings to overcome the difficulty in corrosion resistance of exhaust pipes for engines in a marine atmospheric environment.
The high temperature test, outdoor exposure test of sample pieces and physical verification of exhaust pipes were employed to
test and analyze high temperature resistance, corrosion resistance and application effect of 3 modified silicone coatings and one

inorganic coating. The high temperature test and outdoor exposure test results of coated sample pieces indicated that the high
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temperature resistance at 600 ‘C and corrosion resistance of 3 silicone coatings were better than those of the inorganic coating,
respectively. But the outdoor exposure test of the coated sample pieces after high temperature test at 600 ‘C showed that the
corrosion resistance of the carbon doped silicone coating was better than that of the other three coatings, and that of the inor-
ganic coating was better than that of the other two organic coatings. The coated exhaust pipe application test exhibited that the
carbon doped silicone coating corroded fast under frequent alternating action of high temperature oxidation, precipitation cool-
ing, and corrosion at normal temperature. The silicone fluororesin coating showed the best corrosion prevention properties. The
epoxy modified silicone coating corroded obviously in the high temperature zone. The Zinc powder in the inorganic phosphate
Zn-rich coating and the cast iron matrix corroded evidently. The four high temperature coatings on the exhaust pipe show re-
markably better corrosion resistance than the traditional silver powder coating. In view of the above test conditions, the four
high temperature coating show different advantage and disadvantage of high temperature resistance and corrosion resistance,
which have to be modified in many ways according to their own shortcomings. Under actual working conditions, the silicone

fluororesin coating meets the requirements of continual service with non-maintenance for at least 1 year in a marine atmospheric
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environment; while the other two silicone coatings and the inorganic phosphate coating need to be fixed partly.

KEY WORDS: high temperature coating; exhaust pipe; corrosion resistance; high temperature resistance
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Fig.1 Macroscopic corrosion morphology of sample pieces with high temperature coatings after outdoor exposure for 1 year:
a) A type; b) B type; ¢) C type; d) D type

KHAAREEN A, B, C. D B%RZEEmH0M
JEMIE P T IS, WE 2 s, AL B, C BIRE
TSR, TRECMILBR G, W D BRESA
KEWIBALFR A RIES . 454 EDS (WE 3 K&5E 3
B ) Al LR B, A BRE FEEAAH Mg, Al
Cr. Mn Ml Cu %J0%, B, CRIBRETESA Al
JLE, FEICE SRS 3 R WU R 3 A EECRE
BN R o A VB YR ZEH ) Fe L& S AR,
0%, C 1 Fe LR S RAXKZ, nIHe5RMITF
B, DRBREZERN Zn TESEMAE, WHERESE
AT Y S T = 1), U 2 R T AL R B kA e
PRI UG =0, TR RIE S0 9 o B O Tk =4

JEH D BIR)ZE T Fe TR S ZE, ULIHRILIAR
JE AN B,
2.2 RAWERIXE

KRS 600 C il I BLHLHEAR A T /E 2R
Bio 4 PSR SR IR Z T 600 C iR, WigR
e IR 5 T R 2 IR SR AR AL, IR 2 )
B 1 RN e b i

4 P i TR VR 2 AR T v TR A 7 S
Kl 4 s, BZWMIEHMEEE LR 4, A, B RS2
KA g mERG s, 2RI e, JR%.
it B, PR, SRS, U 2 FiEiEgk



- 86 - k& W B TR 2023 4 6 H

cCHl d DI
B2 SiREERR FINEREE 1A R O e 5

Fig.2 Microscopic corrosion morphology of sample pieces with high temperature coatings after outdoor exposure test for 1 year:
a) A type; b) B type; ¢) C type; d) D type
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Fig.3 EDS results of sample pieces with high temperature coatings after outdoor exposure for 1 year:
a) A type; b) B type; ¢) C type; d) D type
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Tab.3 EDS analysis results summary of sample pieces with different high temperature coatings after outdoor exposure for 1 year
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3 Mgk 2.32 1.72 — — — — 4.45 5.18
4 AlK 2.28 1.52 44.92 31.06 22.94 14.89 — —
5 SiK 17.65 11.32 6.08 4.04 13.04 8.13 — —
6 PK 1.12 0.65 0.80 0.44 — — — —
7 CrK 4.60 1.59 — — — — — —
8 FekK 2.79 0.90 2.38 0.80 4.98 1.56 11.82 5.99
9 ZnK — — — — — 4431 19.17
10 MnK 5.06 1.66 — — — — —
11 CukK 2.95 0.84 — — — — —
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Fig.4 Macroscopic morphology of high temperature coatings after high temperature test: a) A type; b) B type;
¢) C type; d) D type
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Fig.5 Macroscopic morphology of high temperature coatings ablated at high temperature after outdoor exposure for 1 year:
a) A type; b) B type; ¢) C type; d) D type
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Fig.6 Macroscopic corrosion morphology of exhaust pipe after service for 1 year: a) A type; b) B type; ¢) C type; d) D type
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