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Abstract

Ni-Fe composite coating was synthesized on spheroidal graphite cast iron substrate by a hydro-
thermal approach, and the wear properties of Ni-Fe coating were analyzed. The experimental re-
sults demonstrated that beak-like structures were grown in Ni-Fe composite coating by hydro-
thermal reactions. After 120°C hydrothermal and subsequent 700°C treatment, a high microhard-
ness of 483 HV of beak-like structure in-situ reinforced Ni-Fe composite coating was achieved,
about 1.8 times that of spheroidal graphite cast iron substrate (262 HV). During wear testing, the
volume loss of Ni-Fe composite coating was obviously less than that of spheroidal graphite cast
iron substrate, and the wear properties of spheroidal graphite cast iron were obviously increased.
During hydrothermal reactions, the transformation of preferred growth directions of micostruc-
tures resulted in beak-like structures. The excellent load transfer ability of beak-like structures
greatly increased the strength and toughness of Ni-Fe composite coating so that Ni-Fe composite
coating demonstrated good wear properties.
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FIFKPGEFER BB RHHZ TNi-FeEABRE, A TRENN B, LHERRE, BEiKA
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RHKBIEERRBHYRRIMB] % Ni-Fe EEIRE, KEULEL(NICL6H,0) . F75HR (CsHgO7) A X T T
FR#N(NaH,PO, H0) ¥4 2:1:3 HIBE/R LLIE TR B 17K, HHES), #5870 mL B & EW. KRS HIRE
WIREIN 100 mL BRI N2, FRONBREHFEREME, 75 1200C R 2 h J5, 1 700°CE /IRy b B
40 min. 3338 TS, BESI X-5F 28 73 HTE D/Imax2500Tc B X-HH 2675 B 34T, R H] ISM-6360LV
RUFH B R iy ) AL S35 SR FM-700 %500 S5 ol 2 P R 0 229 2 2R T P S0 ARl 43 A
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3. XWERR T

GRS L JE ARG, BREBFSPCSRIEIN Ni-Fe WRERSWE 1 Fok. HEHRATLUEH, Brakfik
JEH AR HERIITT (] 1)) SR EAMNTEAR, TERZFAH A HAR (15 1(0) A& 1(c)). A #r)
J&, XEESAR EAT A/ R ERIR A0, SRANRERG 5 BRI SR TR SR AR 35°
B S5 MM, 1(d)FIE 1(e)).

Figure 1. SEM microstructure observation of Ni-Fe coating, where the insets in (d) and (e) are beak
photographs
B 1. Ni-Fe R EHIIEBREMALRYE, Hb, (d)F(e)FHiEE R SBHSSIR A



B, kB

N T SRS RS S ORI T SRR, RSO Ni-Fe )2 FF B S BCIR = MI3ET T F PRI RAE,
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Figure 2. SEM microstructure observation of beak-like microstructure (a)-(d)
and mapping energy analysis of Fe (e) and P (f) elements
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Figure 3. XRD spectrum of Ni-Fe composite coating
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Figure 4. Wear loss curves of spheroidal graphite cast iron substrate and Ni-Fe composite coating Where, the insets are
wearing morphologies of spheroidal graphite cast iron substrate and Ni-Fe composite coating after 30 minutes wearing, re-

spectively.
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Figure 5. Hydrothermal growth (a) and load transferring (b) schematic illustration of
beak-like microstructure
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MR AE KR . AR, OSSR R A K T 1] PR 8 3 7 3k )2 PP P B S WO TR A 544

2) DGREEH AT Y58 Ni-Fe 25 UR Z 1 Ry 483 HV, 2 BRAEFEEREIARIEFE (262 HV)I1 1.8
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FAR i B PERE o
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