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INFLUENCE OF LASER BORIDING ON THE MICROSTRUCTURE A ND SELECTED
PROPERTIES OF STRUCTURAL STEEL WITH BORON

Summary

The article presents a comparative research ofigrite of laser boriding on the properties of Hard&0 and B27 steels.
Microstructure, microhardness and wear resistantte steels were examined.
Key words laser boriding, microstructure, microhardnessdture toughness

WPLYW BOROWANIA LASEROWEGO NA MIKROSTRUKTUR E
| WYBRANE WA SCIWO SCI KONSTRUKCYJNEJ STALI Z BOREM

Streszczenie

W artykule przedstawiono poréwnawcze badania wplganowania laserowego wdaiwosci stali Hardox 450 i borowej
B27. Zbadano mikrostrukteyr mikrotwardaé i odporng¢ na zuycie przez tarcie.
Stowa kluczoweborowanie laserowe, mikrostruktura, mikrotwasdpodpornaé na kruche pkanie

1. Introduction Laser boriding was relied on alloying with boron o
Hardox 450 and boron steel as delivered by the

Boronizing is one method of increasing the duigbdf ~ manufacturer. Amorphous boron was applied to thel sh

machine parts and equipment, these layers candoiuged the form of paste having a thickness of about 4€ranis.

in many materialsTypical layer formed on the steel have alLaser heat treatment (LHT) was carried out usingyWViRF

characteristic needle like structure and was coegbadf TLF 2600 Turbo C@ laser of nominal power of 2.6 kW,

iron borides FeB and BB which is closely associated with which is located in the Laboratory of Laser Teclggl of

the core. The microhardness of layer is about 2000,1.  Department Division of Machining of Poznan Universf

Diffusion boronizing also affects the increasing wear Technology. The parameters used in the experimene:w

resistance, heat resistance and corrosion resisfan@, 4- laser beam power P = 1.04 kW, laser beam radiation

6]. The disadvantage of these layers is the fitggiThe density q = 33.12 kW/cfscanning laser beam velocity v

friability of these layers is manifested by chippimnd = 2.88m/min, distance between axes of adjacenksrae

peeling from the core under loading [1-Bherefore, and 0.5 mm and laser beam diameter d = 2 mm.

more often used alloying with boron with a laseasér

boriding of steel consists of laser-melted surface layer Microstructure observations were carried out using

material with the alloying material added by vasdou Metaval Carl Zeiss optical microscope equipped wath

methods. In this paper, the method of melting tindase  camera Moticam.

layer material alloyed with a stopping paste caritaj To determine microhardness profiles a ZWICK 3212B

boron amorphous [3]. Modern laser technology plags Vickers hardness tester was used. Indention loatD6fG

increasingly important role in industrial applicats. Lasers and loading time 15 seconds were used in this stoaised

are easily integrated into production lines anderas on the standard PN-EN ISO 6507-1 [11].

machining is done very quickly and selectivelypafing it

to save time processing. Test of resistance to wear by rubbing performed on
tribometer MBT-01. A couple pokes worked in theteys
2. Research methodology sample - rotating ring / counter specimen - carlptie

with a hardness of 1450HV S20Ehe tests were performed
The materials investigated were Hardox 450 andror under dry friction constant load F = 147 N and ttional
steel and its chemical composition is given in €ahl speed of the samples v =0.26 m /s (n = 250 nj.mi

Table 1. Chemical composition of Hardox 450 andbhateel
Tab. 1. Sklad chemiczny stali Hardox 450 i borowej

Chemical composition [%wt]

C B Mn Si P S Cr Mo
Hardox 450 0.258| 0.002] 1.239 0.382 0.015 0.001 0.729 0.033
Boron steel (B27)] 0.31 | 0.002 1.3 0.1 0.017 0.002 0.39 0.022

Steel

Source: Own work Zrodto: opracowanie wlasne
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The wear resistance of friction was determined fribw

weight loss of the sample, referred to the frictsumface o
the unit time as measured by the intensity Iz:

|z :@ —mg
S |cnflh|’

where:

Iz — intensity ratio, Am — sample weight loss [mg], S —

surface friction [crfi, t — time friction [h].

f

Tests of resistance to wear by friction was cdroeit
during 5 h. Measurements of weight loss were peréat

using an analytical balance with an accuracy oD01g
WAZ34 at intervals, which 0.5h.

3. Results and discussion

Figures 1 and 2 shows the microstructure of Harbkx

and boron steel after laser boriding. The resultin

microstructure for both steel consists of a rendeltene

(M2), heat-affected zone (HAZ) and core (Fig. 1, 2)

Source: Own work Zrodio: opracowanie wiasn

e

Fig. 1. Microstructure of Hardox 450 steel aftesda

boriding; LHT: P = 1.04 kW, v = 2.88 m/min, f = @.5nm
Rys. 1. Mikrostruktura stali Hardox 450 po borowa
laserowym; LOC: P = 1,04 kW, v = 2,88 m/min, f 50
mm

1000 I

ni

Source: Own work Zrodto: opracowanie wiasne

ig. 2. Microstructure of boron steel after laseriding
HT: P =1.04 kW, v = 2.88 m/min, f = 0.50 mm
Rys. 2. Mikrostruktura stali borowej po borowaniu
laserowym; LOC: P = 1,04 kW, v = 2,88 m/min, f 50,
mm

In remelted zone there is borides- martensitectioteof
microhardness lower than iron borides. Figure 3ashthe
microhardness of Hardox 450 steel after laser hpimon
In the remelted zone microhardness in alonge the @i
track was about 800 HVO0,1 and decrease to 500+400
HVO0.1 in heat-affected zone until the sorbite cark
microhardness 400HVO0.1. The microhardness of boron
steel (fig. 4) after laser boronizing shows in teeelted
zone microhardness in alonge the axis of track almsut
1000 HVO0,1 and decrease to 600+300 HVO0.1 in heat-
affected zone until the sorbite core of microhassne
400HVO0.1.

Figure 5 shows wear resistance of Hardox 450 and
boron steel laser layer was compared. It was fotlnad
Hardox 450 steel has a higher resistance to alorabi&n
boron steel.

Figure 5 shows wear resistance of Hardox 450 and
boron steel laser layer was compared. It was fotlnad
Hardox 450 steel has a higher resistance to alorab&n
boron steel.
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Fig. 3. Microhardness profiles of Hardox 450 std&gdr laser boriding; LHT: P = 1.04 kW, v = 2.88&mm, f = 0.50 mm
Rys. 3Profile mikrotwarddci stali Hardox 450 po borowaniu laserowym; LOC: =4 KW, v = 2,88 m/min, f = 0.50 mm
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Fig. 4. Microhardness profiles of boron steel afser boriding; LHT:P = 1.04 kW, v = 2.88 m/min, f = 0.50 mm
Rys. 4 Profile mikrotwardgci stali borowej po borowaniu laserowym; LOC: P = 1,04 kW& 2,88 m/min, f = 0.50 mm
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Fig. 5. Wear resistance of Hardox 450 and borosl stiter laser boriding

Source: Own work Zrodio: opracowanie wiasne

Rys. 5. Odporn@ na zuycie przez tarcie stali Hardox 450 i borowej po stapniu borem

Hardox 450 steel has a lower microhardness in th®. References

remelted zone (MZ) than boron steel, but the merdhess
distribution profile is gentler between the melishe and the
core than boron steel. A gentler distribution o€moihardness
increases of wear resistance.

4. Conclusions

1. The microstructure after laser boriding consists aof
remelted zone (MZ), heat-affected zone (HAZ) anck dor
both steels.

2. The microhardness of Hardox steel is about 800 HWO,
remelted zone and gently falls to the core to 490 8 but for
boron steel the microhardness in remelted zonbadatal 000
HVO0,1 but suddenly drops to the core to 400 HVO,1.

3. Wear resistance of Hardox 450 is higher than beteal

because of gentler distribution of microhardnessvéen
remelted zone and core.
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