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Cr15.0, B 4.0, Si5. 8, Fel2. 3, Ni &t . Wi S8 K MRSk 4Cr13 K E,Figm
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A—& GJ-1 Kl CO, MXRMHATIHM, SH Y. MIETHE 600~1000 W, EHZEN 3
mm, B 2~10 mm/s, HWH AL RP.
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Fig. 1 Microstructure of a the cross section of laser
clad 60 V. - % Zr0,/Ni-alloy coating ( P =
800 W, V = 8mm/s)
(a) transverse section of the coating;
(b) overview microstructure of the coating

Fig. 2 Solidification microstructure of the clad ZrQ, layer (P =
BOOW.V = 8mm/s)

(a) upper part of the ZrOg layer; (b) lower part of the ZrOq layer and the
bonding zone; (¢) magnified morphology of the eguiaxed ZrQ; grains;
(d) magnified morphology of the columnar ZrOg grains

B 2 Bk T 20 REMHORAA, bR A/MESTUR N, ENRREARHKS
SHLE S Z0o: MRBRAEEALR. KBRS L XA 200: RS HFAL
B BT 9 S5 4 EA TR AR IR . M 200 ME 2(D) 2 IR SR SHRR KM
KIER AR 2r0: B 5 Ni & &b B K 0454 P4 b 4, 3L 1 7 i 5 38 BE B BE O



33 RTH F. BOCHE 0. Ni G EH A RBHERAR S5 EULH 267

]—3. £ ZrO, Fki ik A W B F| 4 SCR B 454 , 3 5 Sk (6 ]+ W2 44 106 4 4L IR 44l .
TE Z10; R HYRHE, Zr0, dbbi 5 1k ¥ KA & A MR F 3 HR, #HR v- Ni BlE R Zr0, s F
WAL 15 um B, REREIBMN AR AEESRENTER.

MNETHE2REINECRESBRAZIHER IR THE 3 REHBERE., BT Zro,
By AT WO AE B A9 R CR R R 90% A b, BFHB R BRI, BARE SN AL ' 1,
AT LLAH LR ERE 20, HiK 5 Ni ¥ RF G4, HXEFHH RIS EREE
THEN . ERAEK IR EESFEAFIMERT . RE—EAMN Zr0, X Ni B HREROCIE
bR EHEE SR ERRA Zr0 154k (p = 5.9/ecm® iR ZEME R L, 1 542 @ iE
Y Ni BB (o= 7. 8g/cm®) PIRUF R FB, WA 3(0) FiR L HAL RS, XS4 ik
S Zr0, 5 Ni 5 & #5400 F 1 BAE IS B E I m LA K, mE 3 @) iR, BER
R R TR 1) R E , A K R O RR AR, SRR AV R T LA SRR AN/ s JUILAE ZrO, 45 A 55 5
R, AT RE e R AV 2 IR LA B B B ] Y205 B34k (R E T SRR A TE AL

ST P
’ <2Annps

molten pool/substrate imm.iscible liquid advancing S/ L advancing S/1
interface interface interface in Lzo, interface L. g
]

Fig. 3 Schematic representation of the solidification process of the ZrQ,/Ni-alloy coating

(o) after laser melting; (0) during solidification
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Fig. 4 XRD profiles of (a) the original ZrQ, powder and () the clad ZrO, layer in the composite coating
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Solidification Microstructure and Stratification Mechanism

of a Laser Clad ZrQ,/Ni-alloy Composite Coating
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Abstract  Using a laser to clad a mixture powder of 60 V.-% ZrO; plus 40 V. -% Ni-
alloy preplaced on steel 4Crl3 substrate, a composite coating that consists of a pure
Z10,layer at the upper region and a Ni-alloy bonding zone adjacent to the substrate is
formed. The microstructural analyses reveal that the ZrO; layer exhibits equiaxed grains at
the upper part and a columnar structure at the lower part and is composed of ¢~ ZrO, phase
and 2.9% m- ZrO, phasesdistributed along the { boundary. The bonding zone presents an
even solidification microstructure composed of Ni- based dendrites and interdendritic
eutectics. The stratification mechanism of the composite coating is interpreted as that the
insoluble melts of ZrO,and Ni-alloy powders undergo a redistribution before solidification
. due to density difference and inlerfa(:ialllcnsion between these two liquid phases, and then
resolidify separately.
Key words solidification microstructure, stratification mechanism, composite coating,

ZrQ,, laser cladding



