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Abstract

When adding 1.0 wt% rare earth oxide Y;03 to laser cladding alloy powder on the surface of semi-
steel rolls, it made a significant effect on solid fusion strengthening and dispersion strengthening,
the microstructure of cladding layer was highly refined, and had a significant role in grain refine-
ment and toughness. In addition, the dispersion of carbide and its uniform distribution could pre-
vent grain growth effectively, avoided the dramatical increasing of lamellar martensite in the heat
affected zone, thus prevented the generation of cracks effectively. It largely improved the semi-
steel rolls wear resistance, hardness, resistance to cold and hot fatigue strength, so it obtained
good using effect.
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Table 1. The chemical composition of base material semi-steel roller (wt%)
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Table 2. Ultrafine metal ceramic composite powder proportion (wt%)
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Figure 1. The rupture in the cladding layer 500
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(2) 0 Wt% Y,0s; (b) 0.5 Wt% Y,0s; () 1.0 wt% Y,0s; (d) 1.5 wt% Y,0s; (€) 2.0 wt% Y,Os; (f) 2.5 wt%
Y03; (9) 3.0 Wt% Y,0;

Figure 2. Effect of Y,03 on microstructure of coating 200
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Figure 3. XRD results in central coating
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Figure 4. The rupture in the composite coating
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Figure 5. Microhardness distribution of the coating
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Table 3. Substrate and the cladding layer microhardness
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Table 4. Quality changes before and after wear and tear

4 BRI RENEL

B G PEBTRTI /g BERR I/ P& /mg
a 8.25901 8.25738 1.63
b 8.42492 8.42462 0.30
c 8.49920 8.49900 0.20
d 8.97600 8.97566 0.34
e 8.54391 8.54341 0.50
f 8.69692 8.69630 0.62
g 8.55369 8.55270 0.99

HIERAT R, TN Y203 )5, WOCKH B MM B PEREAR 2 7 B35 s . a slAF RO, T IR
s Y203 &8N 1.0 wool) C il FE B i/, I BEE SR ATCUE Y, BRI 5 S B
A B RIS LR R

4, 4Eig

KHBOCEBEEAR, MEBERFREATIESRE, Wi st i N, BAS TRt

1) MIIBCHEOCE BB T LR G & KRR, A 1.0 Wt%[1 Y,05 &8k KM EHEOE A E S,
TN T R SR WA O

2) WOCISE B R RAK IO EM — 856 X —~ 168 2R~ I8 E i~ s =R, nTUE eSS
XA ESHL, RS A XA E 2ROV MOR SRR &, 7R E 2 3 — o al NI &, 58
VTR JZ AN it o

3) J&%)ZH MC. p-Ni. NisB. M;Csv W,C LA WC 4LER, %67 )2 i A71E FIX S WA G B i ks 78 ) 2
MOREE . T B . Pl AR 2 T BRI



Y203 XA AL AR BO I B Z 52

SE#k (References)

[1] 3ot (2007) BB THEARKINA. e Tk L, b

[2] Gk/kEE (2004) OB THAR. % Tolk i, Jbxt.

[8]1 #At&Hr (2004) RIMAFFM. LI TolR% H i, 6L

[4] TR7ERR (2006) TREM RN ZPERE. PR TV H AL, Jb3.

[5] WEH (2004) MR THFEAREH T & T HRY:, 6.

[6] #&¥1 (2004) AR TIEEL. SR, B, dba

[71 Hig#, #Eihg, RiEt (2006) CeO, AHHOLIEE Ni & &R 2 UGS YEREMSANA. A1 0 172, 19, 7-11.



	Influence of Y2O3 on the Laser Cladding Layer for Semi-Steel Rolls
	Abstract
	Keywords
	Y2O3对半钢轧辊激光熔覆层的影响
	摘  要
	关键词
	1. 引言
	2. 材料的准备及实验方法
	2.1. 基材准备
	2.2. 金属陶瓷超细复合粉末的准备
	2.3. 实验方法

	3. 实验结果与分析
	3.1. 激光熔覆修复工艺
	3.2. 熔覆层组织分析
	3.3. 稀土氧化物Y2O3的含量对熔覆层组织的影响 
	3.4. 激光熔覆涂层组织组成
	3.5. 激光熔覆涂层的显微硬度分析
	3.6. 耐磨性分析

	4. 结论
	参考文献 (References)

