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Microstructure and Performance of Electrical-discharge Strengthened Layer
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Abstract: The surface of U70MnSi and 40Cr were strengthened by a self-made electrical discharge surface
strengthening equipment. Hard alloy YG-8 was used as surface coating materials for U70MnSi steel, and FW-1101
welding electrode for 40Cr steel. Composition of strengthened layer was analyzed by XRD. The wear resistance of
strengthened layer was investigated by utilization of rolling-wear and rolling-sliding wear. After surface
strengthened of 40Cr, the corrosion resistance was examined by anodic polarization and immersion. The results
show that strengthened layer of two steels are mixture structure which composed of compound and amorphous

structure. Wear resistance of two steels are considerably improved after strengthened under rolling-wear and rolling-

sliding wear conditions. Effects of surface mixture structure exceed those of defects and residual stress in

strengthened layer, which make corrosion resistance of 40Cr strengthened layer increased.
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Tab.1 Chemical content of Materials (mass/ % )

Ok C Si Mn P Cr Ni S
. 0.65~ 0.85~ 0.85~ < <

UTOMnSi ) e 145 1,15 o0.04 0. 04
0.37~ 0.17~ 0.50~ 0.80~ <

G 54 037 0,80 1.10 0.30

Fi D/Max-3C Bl B 3 X §F £ A7 511 (XRD) %
SRALE AT MG R 404 s F HV-1000 B fch B 3
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WER 10. 3% MR . W EEER. H TG328B
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Fig.1 XRD pattern of 40Cr strengthening surface
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Fig. 2 Variation of micro-hardness with depth of strengthened

layer of materials

2.2 BUEHITEE

Hi A 3. 4 AT, R Bl B R 0 P, R BR AL Y
U70MnSi #JF01 40Cr #7it BE AR A 42 L K AR TH
SRAGJE T YRR T R PR, SR AL S R A R B
PR BRI IR 4 4 15

308 ik ’///f
N L

ﬁ 0.4

= - Kiml

1 3 5 7 1 17 25
BEHABSIH] / min

3 Tl#h U70MnSi 80, Lk # 24 GCrl5 R % 3h BE 15 it
Tk FEa T
Fig.3 Wear-resistance of lower samples of U70MnSi steel mating

with non-strengthened
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Fig.4 Wear-resistance of lower samples of 40Cr steel mating with

non-strengthened 40Cr steel upper sample under rolling wear
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Fig. 5 Wear-resistance of upper samples of U70MnSi steel under

rolling-sliding wear
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Fig,6 Anodic polarization curves of 40Cr specimens
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Fig. 7 Relationship between the anodic polarization degree and the

dv/dr

potential of 40Cr specimens
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Fig. 8 Thermo gravimetric curves of the two specimens

in 10%HCI solution
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Fig. 9 Thermo gravimetric curves of the two specimens
in 10%NaOH solution
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