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Fig. 1 A schmatic diagram of laser

heat treating device
1 —Laser beam; 2 —Focusing lens;
3 —Work piece 4 —Fixture;
5 —Numerically controlled
2D moving working table;
6 —Argon bottle
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Table 1 Physical and mechanical properties of YG;9 cemented carbide at

different scanning speed when input laser power is 1000 W, 800 W and 650 W

Laser power,  Scanning speed Energy density  Bending strength ~ HRA Coercive force  Condition of experimental bar
/W /mmemin~ ! /Jemm™ 2 / GPa /kAem™!
1500 10 2.732 85.9 5.99 Normal
1000 15 2. 895 85.6 6.10 Normal
800 19 3.050 85.6 6.17 Normal
1000 600 25 2.993 85.8 6.32 Normal
350 43 2.977 85.8 6.01 beginning to melt
300 50 2.988 85.4 6.01 beginning to melt
200 75 2.129 83.7 6.21 M elted
1200 10 2.765 85.6 6.01 Normal
1000 12 2.847 85.6 5.70 Normal
800 15 2.975 85.4 5.80 Normal
800 600 20 3.041 85.8 6.11 Normal
400 30 2.979 85.6 6.01 Normal
300 40 2.847 85.8 5.80 Normal
1000 10 2.783 85.6 6.01 Normal
600 16 2.913 85.6 5.70 Normal
650 500 20 3.002 85.9 6.01 Normal
400 24 2.935 85.4 6.01 Normal
300 49 2.913 85.6 6.01 beginning to melt




RGN

AR A e A B O AR A AR A A R K * 91

R EA — MR . K WO A Zh
RFAREE LR ERKNE, B R WAE
B A2 BT TR B2 TG KD
MNE 1 FEH, E B AR
PEEARTN, PUasoms b fe s H I BE = % Ak
19~ 20 J/mm® . MM, 25 & et T 20,
BN RFPAREE KRR . AN THEERERD
ORI R R R, Sk 2:

3.1

3.0

0/GPa
(3%}
N

2.8

2.7

2.6

0 10 20 30 40 50 &)

Energv densitv/]-mm

B2 mMEREMILEEFENXR
Fig. 2 Relationships of laser energy
density with bending strength of
YG;, cemented carbide

1 —Input power 1000 W;
2 —Input power 800 W; 3 —Input power 650 W
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Table 2 Effect of Laser surface phase
transition hardening quenching on Vickers

microhardness of YG,, cemented carbide

Vickers microhardnees/ HV

1 2 3 Mean value
(No treatment sample) 741 781 705 742
800W, 1000 mm/min 1328 1420 1420 1389
800W, 600 mm/ min 1438 1378 1378 1398
800W, 300 mm/ min 1317 1370 1328 1338
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Fig. 3 X ray diffraction spectrum of YG,, cemented carbide

1 —Laser quenching sample (800 W, 1000mm/ min);

—Laser quenching sample (800 W, 600 mm/ min); 3 —No treatment sample
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Fig. 4 Microstrueture of YG>, cemented
carbide after laser quenching ( the left

is the laser quenching transverse section)
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Fig. 5 Microstructure of YGy, cement carbide
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Fig. 6 Microstructure of YG;) cemented
carbide after Laser quenching at SEM
(The left is the laser quenching

transverse section)
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A STUDY OF LASER SURFACE PHASE TRANSITION
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COBALT CEMENTED CARBIDE
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ABSTRACT The relationship between the energy density of the laser beam used for surface phase transition hardening

quenching and bending strength of the cobalt cemented carbide treated by laser was found by analysing physical and me-

chanical properties of the cemented carbide treated, and the reasonable laser treatment procedure was found too. After

laser quenching, the bending strength, Vickers microhardness and weartear resistance of Y Gy, cemented carbide increase

10% , 80% and 160% , respectively.
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