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Fig.1 Fatigue ladder curves for bare and coated 300M steel
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Table 1 Fatigue limits, standard variances and variation
coefficients for bare and coated 300M steel at
different survivabilities

Fatigue limit/MPa
Coat p= P= pP= pP= =
50% 90% 95% 99% 99.9%
— (Substrate) 726 703 697 685 671 15.1 0.021
WC-17Co 753 730 724 712 698 15.1 0.020
WC-10Co4Cr 755 732 726 714 700 15.1 0.020

Standard

variance
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Fig.2 S-1gN; curves for bare and coated 300M steel
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Fig.4 Fatigue crack initiation sites for coated 300M steel:
(a) inclusion crack initiation site in substrate,
(b) inclusion crack initiation site on substrate surface,
(c) non-inclusion crack initiation site on substrate
surface, and (d) crack initiation site from embedding

of blasted alumina grit on the substrate surface
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Table 2 Statistics of main crack initiation sites for bare
and coated 300M steel
<840 MPa >840 MPa
a b c a b c
— (Substrate) 88% 6% 6% 68% 16% 16%
WC-10Co4Cr 81.3% 12.5%" 6.2% 66.7% 33.3%# 0
WC-17Co 100% 0 0 100% 0 0

Coat

Note: a— inclusion crack initiation site in substrate, b— inclusion
crack initiation site on substrate surface, c— non-inclusion crack
initiation site on substrate surface, and #— crack initiation site

from embedding of blasted alumina grit on the substrate surface
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Fig.5 Interface state for two coated fatigue specimens:
(a) coated with WC-17Co and (b) coated with
WC-10Co04Cr
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Table 3 Comparisons of average fatigue lives for HVAF WC coated 300M steel

WC-17Co coating + 300Msteel

WC-10C04Cr coating +300M steel

boad TTOMPa 930 MPa 1020 MPa 840 MPa 930MPa 1020 MPa
A 2794 300 878 380 269 466 2026133 1139177 156 250
B — — — 2432360 1336 700 185 833
C — — — 623 200 44 785 126 666
Note: A— stands for average fatigue lives; B—— for average fatigue lives statistics from inclusion in

300M substrate as crack initiator; C

as crack initiator in 300M substrate.
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Fig.6 Propagation of cracks near WC coating interface (S=930 MPa, N=238 300)
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Fig.7 Ratings of salt spray corrosion for bare and coated 300M steel



o540

JEITERASS . 300M AN AR I K AT WC-17Co F WC-10Co4Cr ¥ J2 (K95 55 TN 35 %5 65 o 1k fie

* 675

—-100
—200r

-3001 WC-10Co4Cr+
—400 } coating 300M steel

=300 Ry 17¢0 coating+300M stee]

300M steel su{mtrate

~10 -8 -6 -4 -2
Ig(i/Acm”™)

K8 300M FHAIE VR ZE 300M 4R IR HR AL i 2k

Fig.8 Polarization curves for bare and coated 300M steel

b B A B A, H—626 mV . 2 WC-17Co Fil WC-10Co4Cr
WG, A7 43 ) Tt $1-588 F1-444 mV. 1M
WC-Co 15| N /b & 4% il $2 i 2 PR ke g - J8
X Tafel X LA W0, ¥R 2 008 bl AR B
Iwe-10Co4Cr < iwe-1700 J68 THUFEL Y 85 P55 R J% el 3 B8 e 1 B
K, WC-10Co4Cr I3 = M BHE AT WC-17Co ¥R
JZ ¥ 300M £ Bt FLAL 2 B Tk g ) i

9 24 400 h #5257 J& kU5 W T 7Y SEM . A
AT UKL, A5 WC-17Co ¥R JZ 1 300M ) 1 (1) JE 4 #8
AU RS, T WC-10Co4Cr 12 1) 300M )
AT PR FE R AFIRAS . BEUAYE 400 h SR ZJE T,
A G b A B L OB A, BB R . Y
JE o A T S R 8 AH B R SRR, ER S A 1 S el
HEA B, AR 58 8 s . WC-10Co4Cr ¥ J2 L
WC-17Co ¥z P = i he J1 ok, X2 H T 59IAM
Cr BT CryOs B REEIALAN, $Em TR 45 AH 1 Ak 2%
JEE LAY, SEZE TR A T ) S A T

zeky X588 S8um

Bl 9 ¥RJZZE 400 h & % J8 B T SEM IR
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Characterizations of Fatigue and Salt Spray Corrosion Resistance of HVAF
Sprayed WC-17Co and WC-10Co04Cr Coatings on the Substrate of 300M Steel

Zhou Kesong, Deng Chunming, Liu Min, Song Jinbing, Deng Changguang
(Guangzhou Research Institute of Nonferrous Metals, Guangzhou 510651, China)

Abstract: The fatigue and neutral salt spray corrosion resistance for bare and coated high strength steel were investigated in this paper.
The results indicated that WC-17Co and WC-10Co4Cr coatings led to significant increase of fatigue resistance compared with the substrate.
There were also comparably similar cycles to failure for the bare and the coated substrates even though the stress which was WC-based
coatings shouldered was taken into account. The lower cycles to the failure for WC-10Co4Cr coated substrate than those for WC-17Co
coated substrate were attributed to embeding of blasted alumina grit on the substrate surface, which resulted in the great decrease of the
cycles to failure. Both WC coatings produced no negative effect on the fatigue performance of 300M steel. The neutral salt spray corrosion
resistance for 300M steel substrate was significantly improved after coating process, especially for WC-10Co4Cr coating. As a conclusion,
HVAF WC-10Co04Cr coated high strength steel exhibited better performances in both fatigue and neutral salt spray corrosion resistance
than that of the substrate, and WC-10Co4Cr coating was a better candidate to chrome plating.

Key words: high strength steel; high velocity air fuel; WC-17Co coating; WC-10Co04Cr coating; fatigue; neutral salt spray corrosion
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