15 5
186 JOURNAL OF NETSHAPE FORMING ENGINEERING 2023 5

Co800 EiMIzE EiFiEia Y
EAE gﬂ—l\&iﬁ‘jgﬁ Ae

7#;;%;%"‘_ 1,234 fl%EEIZ

1. 300350 2.
300350 3. 250101
4. 250107

WE: Be) WBRASEEABMNBEMREE., T RARLEESEELETERRE TC4 oA dmH &
Co800-SisN,~YPSZ ( Y,03 35 #4% Zr0, ) 5 Co800-SisN,~YPSZ-MGOSs ( £ ERA & ZHHE R ) A6 5,
At B ER EIE B MMM REN, LEH A BRI, B A BAERRET
Co0800-SisN,~YPSZ-MGOSs ¥ 7% B 6t Btk Mk Thje, flmbbeikAdpdizd =4 7 EH-AKA4,
BT S MAREIEERH K. MGOSs £ # o R T C, kb RIZAMT Ti (CN) . £# 4F TisSis.
TiN 2 TiC % % 58 i 3% 5% 4849 Co800—Si;N,—YPSZ-MGOSs 15 & & # FE¥ B 4045 TC4 % B4 R 2 A%, 2
JERIRARZ Fy TCA JEARIRARE 1/7,

KERE: MOt KA 4 BMAR; B REKiE

DOl : 10.3969/j.issn.1674-6457.2023.05.022

FESES: TG456.7 XEEFRIRAD: A XEHE: 1674-6457(2023)05-0186-07

Microstructure and Wear Resistance of Co800 Based Clad/Re-melt
Multi-phase Composite L ayer

LI Jia-ning"***, XU Lian-yong'*

(1. School of Materials Science and Engineering, Tianjin University, Tianjin 300350, China; 2. Tianjin Key Laboratory of
Advanced Joining Technology, Tianjin 300350, China; 3. School of Materials Science and Engineering, Shandong Jianzhu Uni-
versity, Jinan 250101, China; 4. Jinan Senfeng Laser Technology Co., Ltd., Jinan 250107, China)

ABSTRACT: The work aims to strengthen the wear resistance of titanium alloy surface. Co800-Si;N4-YPSZ (yttria partially
stabilized zirconia) and Co800-Si3;N,4-YPSZ-MGOSs (monolayer graphene oxide sheet) composite layers were prepared on the
TC4 titanium alloy by laser cladding/re-melting technology and the microstructure, element distribution and wear resistance of

the clad/re-melt layers were analyzed. The wear resistance of Co800-Si;N,-YPSZ-MGOSs clad layer was enhanced by the fine
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grain strengthening. The amorphous and nanocrystalline phases were produced under an action of the rapid cooling rate of a la-

ser induced pool after laser re-melting process, promoting the formation of multi-phase re-melt layer. MGOSs released C due to

thermal decomposition in the laser induced pool, forming Ti(CN) by in-situ reaction. The friction coefficient of

C0800-Si3N4-YPSZ-MGOS:s clad layer is lower than that of TC4 due to the formation of the reinforcement phases such as TisSi;,
TiN, TiC, etc., so the wear volume loss is about 1/7 of that of TC4.
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Fig.1 Microstructure and morphology of the clad layer of sample 1 and sample 2: a) bond zone (specimen 1);
b) middle of clad layer (specimen 1); c¢) bond zone (specimen 2); d) middle of clad layer (specimen 2)
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Fig.5 HRTEM diagram of the remelt clad layer of specimen 2: a) amorphous zone and point defects; b) nanocrystalline phase
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