5278 6 b @B *x @W L & Vol. 27  No. 6
2014 4 12 A CHINA SURFACE ENGINEERING December 2014

doi: 10.11933/j. issn. 1007-9289. 2014. 06. 007

M ljl 1,% f‘FI % NlCOCI’AlY/Ban /Can/C/Y
HiElBRERESRERZELRE *

5O, BR/ANR . B, BREI. B
EETRERY LR, W% 710025

W OE., WS E TR ARG A EA BaF, : CaF, : CHAFMA3.1:1.9: 7# 15.5: 9.5 4.9 (475

ﬁ‘NlCoLrAlY/BaF»/LaF-;/L/Y SAURIZ UGS T Tk [ A 18 N 500 A6 R R 5 rp o v )2 0 1 B N AL A
WIS, 234 BaF, /CaF, /C BLE-EER 75 500 CHI 800 C W43 5% 14 )2 HE 47 v T BE #8230 5 . 45 SR e 1]

500 C I}, BE AT LG A0HLRE | ¥ J2 A R 4 DR BB s B I A P EE, R B B B R P B4 800 C L IR 2 %

A BaF,/CaF, /C 411 W A0 U AEAE R A T PR AL 2% SO, BE 482 38 100 A ) 1 — 2 0 i 0% 19 AL R O A7

TE—ERENMBEEBRS ., S XIFEAHXRD) 4 EW EmEmEZALFEER T RZEREE

BaCrO, 5 i » BE 48 P A G P ik 0. 268, % hif A9 BE it 4 ok 0. 351 6 mm® , 4K BRAK TR 2 W BRI AN B 1t . 7E

W2 M RE I L T A 2 TR ) P ) BT

KRR GE TG AW SREEE; BHLm

FEDES: TGI74. 442 XEKFRERD: A XEHS: 1007-9289(2014)06-0067-08

Fabrication and High Temperature Tribological Properties of Plasma Sprayed
NiCoCrAlY/BaF,/CaF,/C/Y Self—lubricating Coatings
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Abstract: Two types of NiCoCrAlY/BaF,/CaF,/C/Y self - lubricating coatings were deposited by plasma
spraying, whose rates of BaF,/CaF,/C are 3.1: 1.9 : 7 and 15.5: 9.5 : 4, 9,and the effect of multi—lubri-
cants on tribological properties was investigated at 500 C and 800 ‘C. The synergetic effects of BaF,, CaF,
and graphite on the tribological characteristics were analyzed. The friction test was carried out on a CMS band
high temperature tribometer. At 500 C, the worn surfaces were unpolished, and coatings had high friction
coefficients and severe wear, with obvious phenomenon of spalling. However, at 800 C, no phases of BaF,/
CaF, /C existed, friction chemical reactions happened, worn surfaces were covered with a compact oxidation
film, and some glaze film partially transferred to the counterface. X-ray diffraction (XRD) analysis show that
the new phase of BaCrO, are formed in the composites under the effect of high—temperature and friction, the
lowest friction coefficient is 0. 268, and the wear volume is 0. 3516 mm®, which decreased the frication and
wear of the coatings. The synergetic effect of the solid-lubricants plays an important lubricanting role during

the tests at the high temperature.
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Table 1  Composition of the NiCoCrAlY matrix self —

lubricant powders (w/ %)
Sample NiCoCrAlY BaF, CaF, C Y
TC1 85 3.1 1.9 7 3
TC2 67 15.5 9.5 4.9 3.1
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TWER ARG Z ARG AR TN E AT "
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foIE AR R BEIR S8R 2 i .
x2 ZEETFTHRANIZESH

Table 2 Optimal technical parameters of the plasma technique

Parameter Value
Current / A 500
Voltage / V 80
N, flow rate / (m® » min™") 2.831
H, flow rate / (m® + min™") 0. 283
Powder feed rate / (mL « h™") 200
Spraying distance / mm 100
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Table 3 Vickers hardness of the coatings (HV)

Coating 1 2 3 4 5 Average

TC1 486 494 408 393 370 430. 2

TC2 2566 454 536 454 318 403. 6

x4 RENHAMEE
Table 4 Tensile strength of the coatings (MPa)

Coating 1 2 3 4 5 Average

TC1 38.33 28.48 34.79 42.65 31.22 35.09

TCZ 22.86 13.62 15.56 14.20 20.00 17. 25
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Fig. 4 Wear scar of the composite coatings
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