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Effect of Rare Earth La,0O; on Performance of 45 Steel Boronized Layer
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ABSTRACT: The work aims to study the effect of the content of rare earth oxide La,O; in the boronizing agent on the thickness
and properties of boronizing layer of 45 steel. 0% La,0;, 5% La,O; and 10% La,O; were added to boronizing agent for bo-
ronizing 45 steel at 850 C for 4 hours. The morphology and thickness of the boronizing layer were observed and measured by
metallographic microscope; the phase structure of boronizing layer was analyzed by XRD; and the hardness, wear resistance,
corrosion resistance and brittleness of boronizing layer were measured and determined by microhardness tester, wear tester and
electrochemical workstation. Boronizing layer of 45 steel could remarkably improve the hardness of base material, and adding
5% La,05 and 10% La,O; to the infiltration agent could significantly increase the thickness and hardness of boronizing layer
compared with that without La,O; in the infiltration agent. However, different contents of La,O; had different effects on the
wear resistance, corrosion resistance and brittleness of boronizing layer. The boronizing layer with 5% La,O; in the infiltration
agent had_the best wear resistance and corrosion resistance and the lowest brittleness. The wear resistance and brittleness of bo-

ronizing layer with 10% La,O;in the infiltration agent were worse than those without La,03, but the corrosion resistance was
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better than that without La,0;. Combined with the boronizing layer thickness, hardness, wear resistance, corrosion resistance

and brittleness indexes, when 5% La,0s; is added to the boronizing agent, and the thickness of boronizing layer is moderate and

the performance is optimal.
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Tab.1 Thickness of boronized layer under
the different boronizing process parameters
(boronized at 850 C for 4 h)

Content of La,03/% 0 5 10

Thickness of boronized layer/pm 45 62 82

a %La203

b 5%La,0;

C IO%La203
BT 4SR50 T 55

Fig.1 Cross-sectional morphologies of boronizing
layer of 45" steel

100 pm

B2 45" mlZ MR EE S (R, 10%La,05)
Fig.2 Cross-sectional morphology of boronizing
layer of 45" steel (uncorroded, 10% La,0;)
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Fig.3 X-ray diffraction analysis of boronized layer of 45" steel
under different technological conditions

2.3 A5 ERITEE

TEBTFIPMA 0%, 5%. 10% La,O5, 850 °Ci&
W4 hEBWZNEEREE 4 iR, mE4mTH, £
HBWE, BWMERER N 1323~1408 HV, 4¢ 45" )5
MORMEERE (197 HV ) Y45 RiREESE S, HAERE La,0;
MM, B BEZ TGN, La,O5 IMA LR 2 , i B 1y

1420

1380

1360

Microhardness (HV)

._

w

S

o
T

1320 F

0 5 10
Content of La,0:/%

4 ASPHRUARSTR T 2041 B 0 78 002 0 1
Fig.4 Microhardness of boronized layer of 45% steel under
different technological conditions
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Fig.5 Polarization curves of 45" steel and
boronized layer of 45" steel
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Tab.2 Self-corrosion current density and self-corrosion
potential of 45 steel and boronized layer of 45% steel under
different technological conditions

Self-corrosion Self-corrosion
Technological conditions current den-

potential/V sity/(A-cm ™)
Raw materials of 457 steel —-1.098 3.140x107*
Add 0%La,0; -1.071 1.284x107*
Add 5%La,0; —-0.576 2.988x107°
Add 10%La,0; -0.954 7.959x107°
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Tab.3 Surface roughness and wear loss of
45" steel and boronized layer of 45" steel under
different technological conditions

Technological diti Surface Wear loss/
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Raw materials of 45" steel 0.279 7.82

Add 0% La,0O3 1.262 1.79
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Add 10% La,0; 1.877 2.45
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Fig.6 Reference diagram of brittle indentation of
boronizing layer!”)
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Fig.7 Indentation diagram of boronizing layer of 45" steel
under different technological conditions
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