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Effects of Laser Remelting on Microstructure and Properties of Mo—Z7ZrQO, Cermet
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Abstract: To solve the corrosion problem between Mo-ZrO, cermet and molten Fe, the surface of cermet Mo-ZrQ, was
remelted by CO, laser. The microstructure and composition of the remelted layer were studied by X - ray diffraction
(XRD) and scanning electron microscope (SEM). The thickness, porosity of the remelted layer were studied by optical
microscope (OM) and SEM. Result show that the surface of Mo-ZrQO, cermet is heated and cooled rapidly, and the men-
tal Mo is almost translated into MoQ; and gasified rapidly. The cermet ZrO, is melted and {rozen again. The ZrO, melted
layer consisiting of columnar grain is formed on the surface of cermet Mo—-ZrO,. As the laser power density increases,
the thickness of the remelted layer also increases, the bonding strength of remelted layer decreases however the porosity
of remelted layer first increased and than decreases. The largest thickness of the remelted layer was 430. 2 pm, and the
least porosity of remelted layer is 4. 29%. When the laser power density is 4 J/mm?, the largest bonding strength is
17. 33 MPa. The cermet Mo-Zr(O, and remelted Mo-ZrO, are corrupted by molten metal at 1650 C for 6 h. The speed
of metal Mo and ZrO, power diffusing from cermet to molten metal is depressed significantly using CO, laser remelting,

Which effectively improve the property of corrosion of Mo-ZrQO, cermet.
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Fig. 1 Sketch map of the tensile test of remelted layer

FH R BN N FAA )2 G SRR 25 G R L B R ik
I 5 AR 3 AN RE R ES
1.4 T Bh g i gk ik

J T RO A G Mo - ZrO, (11 BE . X}
MORHIEAT PR Al S A JE B o e . BT 4R 2
— P EH S VR R EZ RO R WA A ok
A 80 % LA b s A5 1 500~1 600 C,
NSRS R 85 mmX 30 mmX 15 mm U1E 2
R P A JE e, I R S E
PAA B AR N RE SR, 43 51 R A Mo - ZrO, R E &
W5 IE Mo—ZrO, K @I, B E 4. K5
by DL A AR S AR Ak A 4 s [ 20 A0
TR ASC AV 00 e Sl 3 B 3 L R T A 0 L 4
JERELE 1 650 CAA IRl 6 h, & &A%
] 7R RN B2, 4 A7 8 IBORE L SR A L Uk
S5 B F RE (ICPMS) 43 T E b o Mo il Ze 55 5
DA I A AL 0 A R i B ol e

Graphite Alloy Mo-ZrO,

B2 s i R A

Fig. 2 Sketch map of the corrosion test
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Fig. 7 Thickness and porosity of the remelting layer
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