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Table 1 Composition of Si-contained modifiers %
&4 Ca Mg Y Si C Mn Al P S Ti Fe
Ca-Si 28 — jp— 58 1.0 — 24 0.04 0.06 — Bal.
Y-Si — — 6 43 — 2.0 — — — 1.0 Bal.
Mg-Si — 10 — 44 — 2.0 — —_ — 0.6 Bal.

Si-Fe — — — 72 0.2

0.5 — 0.04 0.02 — Bal.
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Table 2 Composition of samples and the amount of added modifiers %
B C Si Mn P 8 A& BRI MAR HRE
Y12 0.96 0.85 6.40 0.03 0.02 Y-Si/1.0 1.0 0.2110
Y2-2 1.33 0.97 6.82 0.03 0.03 Y-Si/1.0 1.0 0.1220
M2-2 1.21 0.89 6.32 0.03 0.03 Mg-Si/1.0 1.0 0.0126
C2-2 1.49 1.06 6.81 0.03 0.03 Ca-SV/1.0 1.0 0.1850
W2-2* 1.50 0.21 6.76 0.03 0.03 — — —
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Fig.1 Metallographic structure of EAMC
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Fig.2 XRD pattern of EAMC sample corresponding to
Fig.1
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Table 3 Performance of EAMC and normal high-carbide mediate Mn steel

e CREEB hHE/ E/(10”mm’-m™")

98/ (J-em™) 30N 75N 100N 175N 250N
Yi-2 2 188 79.5 0.17 0.18 4.09 19.85 35.41
M2-2 4 224 56.6 0.12 0.16 342 17.42 32.14
Y2-2 6 244 43.0 0.09 0.15 1.95 19.45 35.69
C2-2 10 274 29.7 0.08 0.1t 1.65 6.10 36.50
W2-2 — 280 8.7 0.08 0.10 1.43 8.56 39.52
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Fig.3 Fracture surfaces of impact EAMC sample (C2-2)
(SEM): (a) Macro-morphology; (b) Micro-morphology
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Fig.4 Fracture micro-morphology of impact high carbide

mediate Mn steel (W2-2) (SEM)
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Fig.5 Micro-morphologies of EAMC worn subsurface

(optical micrograph): (a) Under low normal load; (b) Un-

der high normal load
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Fig.6 Results gained by energy dispersive X-ray analysis
relevant to the point in Fig.5 (marked by a single arrow)
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Fig.7 Macro-morphology of EAMC worn subsurface
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Strengthening/Toughness Match and Wear Resistance of Granular y+(Fe,Mn),C/y
In-situ Composites

LIANG Gaofei’, XU Zhenming”, LI Jianguo®, LIANG Qichuan’

1) Shanghai Jiaotong University, Shanghai 200030, China; 2) Jilin University, Changchun 130025, China

ABSTRACT The performance of granular y+HFe,Mn),C e{xtectics reinforced austenite steel matrix composites
(EAMC) was studied, and the strengthening/toughness match and wear resistance were analyzed. The results show
that hard granular eutectic particles and soft austenite matrix contribute to the strengthening/toughness match of
EAMC. The wear resistance of EAMC under low normal load results from that the eutectic particles under the pro-
tection of austenite matrix can delay effectively crack propagation on the subsurface in the process of sliding wear,
and the micro-hardness in the strain hardened zone distributes in a negative gradient. The granular eutectic paricles
are flaked off at high normal load, which intensifies the "triple body" wear and increase the mass loss of EAMC.
KEY WORDS granular eutectic; austenite steel; strengthening/toughness match; wear resistance



