49 4% o552 1
2020 4 2 A

WAEERMBIS IR

RARE METAL MATERIALS AND ENGINEERING

Vol.49, No.2
February 2020

45 PR EH AL IEE Ni60-TiC [FZEAE
B i 2 T o T B

Tek, MmEHE, LT/, K FE, BHWA, S

(Brea k%, WA e 250022)

H OE. FEEMMmMEAZE (45 ) K T/EERBE. RIS T, 75 2t 1 TR 2R 1w p i Bk & i vk DL
HTEMER., KM HHA. RHBOLEE S ARA 45 YR MIEE Ni60-TiC B AW K& &M ERE, WisE AR
TiC & (0% 10%-+ 20%-. 30%, JiE o3, NED ERE AT Sl . B 2 as Bl 00 K it Jog il ,  [R) Bef

WEMOMESBAT R AE . 45K RPN TIC B Bl SR B N B ke, 42 SR B I,

FRAGIEHE R

Ko B B A ZE M AT ZE S bR TARFREE, WRE D TIC & 828 20%~30%IN ¥4k J2 R B 1 i V63 ol 2 de e

KW WOREE: W BB R
hEESES: TQ174.7578.16 XHkFRIREY: A

XE4S: 1002-185X(2020)02-0611-07

o R EE R 3 X KR BN T
B KR TR I TSR Y, A R 2 e v 2 R 2 b
PR B B R i =2 5. MRS R S AT FE
MR B A, MRS AL A LA X EHE
AP e ZE b A o R, RS IR R
SOM KR A A KR A TR, AN
25 W O S BRT il R VR IR 5 s AR )L AN (] Wi A
oh, REFE Sy AR ) IR AR ik, R 3 A AR
BTN B, 28 B A% f B s DU 5 S0 ZE ek v 2 ) 2K
ST I IFRA A ARICY . R, $8 s kE e dih
THZE AT ZE TAESR T B B s i bk B A T

AL DA — MR ZE Hh il S AT ZEAT A4 5T 45 4N
P, Tl O B Ni6O-TiC By A, JFR =
TR o B T JES Al 2 T R AT 45 AW SR T oot . O
P57 T A R R SR AR R T e R, A3 n T
TAFREEWX /N, IRIZFRERAC, W8S 412045 4
ANEUES L SR AL RETE B R I IRV S 45 A S AL T
I NS, Nieo BRI A4, RER AR, B
SEVELE | N BT RS o P DL A R B L T SR
bbgE, JEEARE S, B TR Tz B
TiC Fa&M R AT 1 . R =, s P A i
AR A, AR D S SR A 4 4 AL A AR AL, ACHE
FELIE ST 45 B4 FAR, WO Ni60-TiC I8 5k K il
FIRIE S AN ARG LG R U 2 B B i 5 vk e, A A

YFs HER: 2019-02-23

FE AV AL ZE R RL A B 3 Y R AR AR B A S R
AR, DAREARAT IR A et Al .

1 % &I

SCUG ] 45 AN SF O @40 mmx10 mm, 6 )5
TR OB EE . WEME RN T 0.5 um (1
Ni60 5 TiC JA R K. 45 4N K57 MRS 2> B At
F1 R BN 0%, 10%. 20%-. 30%AN [) i & 4 %
[ TiC KoK, 5 Ni60 ¥y A 2Lk 4 AUAS R EC LE v A 8
A, WIEBKEE 12 he WU T, 4 74 um (200
EDINT BN = 9

R1 AW, BEMBESRER
Table 1 Composition and melting point of 45 steel and
cladding material

Materials Element Content, /% Melting point/'C
Fe 97.51~98.09
C 0.42~0.50
45 steel Si 0.17~0.37 1500
Mn 0.5~0.8
P, S, Cr, Ni, Cu <0.82
Ni 70~72
Gr 12~16
Ni60 B 28-3.2 1027
Si 4~5
Fe 3.5-5
C 0.75
TiC TiC 100 3160
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Table 2 Laser cladding process parameter setting

Setting Laser Scanning ] Spot diameter/ Laser Initial
power/kW speed/mm-min’ mm absorptivity temperature/ C
a 2,2.5,3 600 5 0.3 20
b 3 300, 600, 900 5 0.3 20

K3 ANFWOGDIR TR 51 = K
Fig.3 Nephogram of temperature distribution under different laser powers: (a) 2 kW, (b) 2.5 kW, and (c) 3 kW

B 4 ANF R R R IR A =

Fig.4 Nephogram of temperature distribution under different scanning speeds: (a) 300 mm/min, (b) 600 mm/min, and (c) 900 mm/min
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6 WERHMAHAN
Fig.6 Coating microstructures: (a) laser cladding, (b) Ni60 coating, and (c¢) Ni60+20%TiC coating
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TiC ratio
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Bl 9 ASIA] TiC Ft b Ni60-TiC ¥ 2 1 % 4t 3
Fig.9 Wear morphologies of Ni60-TiC coatings with different TiC ratios: (a) Ni60, (b) Ni60+10%TiC, (c) Ni60+20%TiC,
and (d) Ni60+30%TiC
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Fig.10 EDS spectra of point 1 and 2 in Fig.9d
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10 um
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Fig.11 Corrosion morphologies of Ni60-TiC coatings with different TiC ratios: (a) Ni60, (b) Ni60+10%TiC, (c) Ni60+20%TiC,

and (d) Ni60+30%TiC
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Fig.12 Change curve of coating corrosion rate with TiC content
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Wear and Corrosion Resistance of Laser Cladding Ni60-TiC
Ceramic Coating on 45 Steel Surface

Cao Jinlong, Yang Xuefeng, Wang Shouren, Zhang Hui, Yang Liying, Qiao Yang, Li Chenchen

(University of Jinan, Jinan 250022, China)

Abstract: The plunger pump plunger (45 steel) works in a high friction and strong corrosion environment for a long time, and it is

necessary to improve the wear resistance and corrosion resistance of its working surface to increase its working efficiency and prolong its

service life. The cermet coating was prepared by cladding the Ni60-TiC mixed powder on the surface of 45 steel by laser cladding

technology, and the coatings with different TiC contents (0wt%, 10wt%, 20wt%, 30wt%) were subjected to micro hardness test and friction

and wear test, corrosion resistance test, and the surface morphology of the coating was also characterized. The results show that the

addition of TiC to the coating can effectively improve the wear resistance and corrosion resistance of the coating, increase the hardness of

the coating and reduce the friction coefficient. Considering the actual working environment of the plunger pump plunger, the wear

resistance and corrosion resistance of the coating are the best when the TiC content in the coating is 20wt%~30wt%.

Key words: laser cladding; coating; friction and wear; corrosion resistance
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