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Influence of preheating temperature and welding current on microstructure and

properties of surfacing layer on 4CrSMo2V steel surface
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Abstract: Influence of preheating temperature and welding current on microstructure and properties of surfacing layer on 4CrSMo2V steel
surface was studied through microstructure observation and microhardness testing. The evolution mechanism of the microstructure and
properties of the surfacing layer was revealed through numerical simulation results of the surfacing layer temperature field. The results show
that when the base material is not preheated, a welding current of 70 A is used to weld 4CrSMo2V steel, the width and depth of the weld
pool are 7.0 and 1.5 mm, respectively, and the length and width of the grain are 10.9 and 4.0 pwm, respectively. With the increase of
welding current, the peak temperature of weld pool increases greatly, which further increases the size of weld pool, the grain size and the
width of heat affected zone, thus deteriorating the performance of the surfacing layer. The increase in preheating temperature reduces the
cooling rate of the 4CrSMo2V steel surfacing layer during the surfacing, resulting in a gradual decrease in the average hardness of the
surfacing layer. After preheating at 450 °C, the average hardness of the surfacing layer decreases by 4. 9% , while the base material keeps
the original hardness level, so the surfacing layer with high strength and toughness matching is obtained.
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Table 1 Chemical composition of the 4Cr5SMo2V steel

( mass fraction, %)
C Si Mn P S Cr Mo \%
0.38 0.27 0.36 0.010  0.002 4.99 2.44  0.55
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Table 2 Surfacing process parameters

Sample Preheating Welding Welding ~ Welding speed/
No. temperature/°C  current/A  voltage/V  (ememin”')
1 Unpreheated 70 15 20
2 Unpreheated 90 15 20
3 Unpreheated 110 15 20
4 250 70 15 20
5 350 70 15 20
6 450 70 15 20
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Fig. 1 Surfacing model
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Table 3 Physical properties of materials

Temperature/C 25 200 400 600 800 1000 1200 1400 1600

Specific heat capacity/(J-kg™'-C™")  443.0 512.1 606. 3 823.1 883.7 623.8 657.5 691.2 821. 1
Heat conductivity/ (W-m™-C ") 30.5 34.3 34,8 32.3 28.8 28.2 30.6 32.9 34.2
Density/ (kg-m™) 7836 7784 7720 7650 7575 7548 7443 7339 6964
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Fig.2 Double ellipsoid heat source model""
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Fig.5 Transient temperature field of surfacing layer under different process parameters

(a) sample No. 1; (b) sample No.2; (c) sample No.3; (d) sample No.4; (e) sample No.5; (f) sample No. 6
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Fig.7 Cross section morphology of weld under different process parameters

(a) sample No. 1; (b) sample No.2; (c) sample No.3; (d) sample No.4; (e) sample No.5; (f) sample No. 6
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Fig. 8 Grain size of weld under different process parameters
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