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ABSTRACT: The work aims to study effects of coating microstructure on coating properties 316L stainless steel coatings were
deposited in the method of low pressure plasma spraying. Three different coatings with granular stacked, lamellar and equiaxed
grain microstructures, respectively were obtained by changing spraying conditions and heat treatment process. Metallographic
structure, phase composition, microhardness and corrosion resistance of the coatings were investigated with metallographic mi-
croscope, X-ray diffractometer (XRD), microhardness tester and by performing immersion test. Contrastive analysis was applied
to properties of the three coatings. The equiaxed grains coating contained austenite phase only, while the granular and laminar

coatings contained delta ferritic phase in addition to austenite phase. Microhardness of the laminar coating was the highest
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(262HV0.3), followed by that of granular coating (243HV0.3), and equiaxed grain coating the least (118HV0.3). Mass loss of
laminar coating soaked in concentrated hydrochloric acid per hour was 0.0110, 0.0262, 0.0445 mg/cmz, respectively in 3 hours;

that of granular coating 0.0078, 0.0128, 0.0262 mg/cm?, respectively; and that of equiaxed grain coating 0.0071, 0.0100, 0.0126

mg/cmz, respectively. Lamellar coating has the highest microhardness and worst corrosion resistance, equiaxed coating has the

best corrosion resistance and the lowest microhardness, and granular coating is in between.

KEY WORDS: low-pressure plasma spraying; 316L stainless steel; equiaxed grains; heat treatment; coating; corrosion resistance
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Fig.1 Morphology of the 316L stainless steel powder: a) morphology of powder particle,
b) sectional metallographic structure of powder particle
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Tab.1 Process parameters of 316L stainless steel coatings deposited by low pressure plasma spraying

Powder feeding Main gas Second gas Carrier gas Spray
No. Voltage/V Current/A rate/(g'min ") Ar/(L'min ") H,/(L'min ") Ar/(L'min") distance/mm
1 40 300 17.5 40 10 5 250
2 40 600 17.5 40 10 5 250
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A 10 mmx10 mm B4 /0, A BRYE B2s 50 T
AT, A E R R B FEARAEAE 5x107° Pa, JNFA
W 10 °'C/min, 7F 1200 C F{EH 2 h 5, K%
HEER,

1.4 BHAAR

HEL IR E AR 4, x5 20 A R A
. BFEE . H0%, AHFEK (HCL 5 HNOs L 3 : 1
PG AS ) X HE AT G AR ih, SR 4 A 08
( Olympus GX51F ) XJ iR )= #4175 7347

15 BREE

ffi FHELS 401MVA F) I8 S 2 FCAE 3T ( Wilson
401MVA ) I 2R 2 0 AR R, B 27 300 g, £
FEIFE] 5s, AP o0 B RS 2 0k IR AR 2k
SRR 3 4%, DL IR AR AR SR AL R S .
AR 7 Wk, ERERSE/ME, BOFSE.

1.6 TS

XoF = AN ] 2 2L T 2 1R 2 AT 15 1 S 0 R
TR P o M BB (07 T A 2 5 B ik 4 454 T
W, RAFEHRIZ MR R 400" PR THT S
Ja, BEATHEUE . PR (A RF, RS 0.1 mg ) JFEsR.
PP TV HCL A 1 h, BRS80S TR AR VE 2%
PFIREATRRYE , ARG T, HRRFRRIFICE, 5L
FER AT E B AR 22, JF R AT 3 IR

a 300 A% ZREIAHL

b 600 A%RJZRIARH L

2 HR5HE

21 REHA

&l 2a FIE 2b 43 5 AR 45 25 1 Wi iR 3161 NS
BITERL T A 300, 600 A il 45 (4 JELAA 10 2 1Y 4 AH
AL, ATLUE B, LR S5 5 TR 15 2] 1R 2 AR
HEE, WENTEAYE D, M 600 A RE,
300 A U2 NEELE ALY, EZJE R TmIR YR
B, PRSI SE 4, T EARNTURL 2 18] A FLER
Kl 2¢c 2h 300 A 12450 1200 CLE 2 h EL2s Hub 3
JE I, T LU 3, A HE R 12 L U s,
FAASFL B RS RRAIG

B 3 R = AN RS R 2 a8 b s ) 6
ML, JEETRZZE R R YR, mER, 4
BN 300A B, WREZRICVERCRAL (E
3a), MY%ETHERET 600 A K, WERIN
ZRARAEL (E 3b ). X W TR 5 B H I
F14) 1 IR S5 25 1 S O BB A Y R, R AR B A AR 4
1o (AR A FURE LA PR S0 R R B Y IR ST A Al
B BERE L HEBAE R, TERUZE AR5 % 300 A
BEHATHAEFE , 7E 1200 C R 2 h, 153 #kb 5
JEIRIZE (F 3c). FTLIEH, BRCIRAISE 5 4H
EHRAL, XER TEMCBNERT, REAE
TSRS, R R ) B A kT

AT 5 [ B X6 R o B g 2 A2 R TR 2 TR %
S R AT T AL B, R BRI 2 A4 A Ol A el
Y, HAEFARHE, HI kR H A —Fh 74
UL RE AT AE

¢ 300 AVRZHAA IS A

P2 fIRHEAS B Tk 3161 ANFERIRJZ MY i A
Fig.2 Microstructure of 316L stainless steel coatings deposited by low pressure plasma spraying: a) original structure
of 300 A coating, b) original structure of 600 A coating, c) structure of 300 A coating after heat treatment
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Fig.3 Microstructure of 316L stainless steel coatings deposited by low pressure plasma spraying (after corrosion): a) granular
stacked microstructure (300 A), b) lamellar microstructure (600 A), ¢) equiaxed grain microstructure (after heat treatment)
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Fig.7 Microstructure of 316L stainless steel coatings with different microstructure after soaking experiment:
a) granular coating, b) lamellar coating, c¢) equiaxed grain coating
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