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Abstract

The surface quality and mechanical properties of die steel have an important influence on the service
life and application range of aerospace products. In order to improve the polishing efficiency, laser po-
lishing technology was used to polish S136D die steel to improve its surface quality. The microstruc-
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ture, microhardness, Young’s modulus, phase composition, residual stress and wear resistance of
samples polished by different energy densities were analyzed in detail. In addition, the effects of
dual laser polishing combined with continuous laser and pulsed laser on the surface phase, resi-
dual stress and corrosion resistance of the samples were also investigated. The results show that
the microstructure of the polished layer of samples after laser polishing with laser energy density
of 1500 J/cm? and 3000 J/cm? is more compact, and the microhardness and Young’s modulus of
the sample surface are increased. The residual stress on the surface of the sample after laser po-
lishing increases with energy density. The corrosion resistance of the sample surface after laser
polishing is significantly increased, and the after dual beam laser polished sample surface has the
best corrosion resistance.
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Figure 1. (a) Principle of experiment device; (b) Experiment device
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Figure 2. (a), (b), (c) The microstructure in polished sample cross section with different energy densities; (d), (e), (f) The
hardness and Young’s modulus of each region in the polished sample cross section
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Table 1. Sizes of each zone under different energy densities

* 1. TRIEEEE THEXEBRY

FESHAERHEEJ-cm ) X3 A (um) X1 B (um) X3 C (um)
1500 63.5 53.2 56.8
3000 95.2 65.3 57.9
4500 112.5 75 62.5

Table 2. Average hardness and Young’ s modulus of polishing subsurface at different energy densities

F2 TEREZE TN IRALRENEXEFHBEMFHFRIES

B A B (o) i1 (Gpa) P ERH i (Gpa)
Zone A ZoneB  ZoneC ZoneD Zone A Zone B Zone C Zone D
1500 7.56 8.55 4.81 6.98 213.51 224.82 174.33 199.57
3000 6.74 7.63 5.05 6.72 175.15 197.81 167.96 198.22
4500 5.58 7.52 4.66 7.05 165.14 200.89 158.60 196.03
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P 3 2 AR RE LR T XRD B, BB R RO PIEERE SR TH . 1500 J/em®s 3000 J/em®s 4500 J/em”
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R T Fe,03, FERYIUGFE MR H WA= E T Fe,05, LI WOLIOLIE, HALEY 2. mH.,
BT ARG A S PR A H SR o-Fe A8 N p-Fe, MITIETF a-Fe FIE(E G FTBRR T y-Fe HIE(EA BT
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Figure 3. XRD patterns of different samples
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Figure 4. Residual stress of different samples
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Figure 5. Tafel curves with different samples
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