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Effect of Laser Surface Modification on the Microstructure and the Wear

Properties of Ni-Cr-Mo-B Alloy

Synopsis :

Tetsuo SOSHIRODA and Tsuyoshi INOUE

A CO, continuous laser process was applied to Ni-5at%Cr-25at%Mo-6at%B alloy. The wear property

was investigated under sliding wear conditions.
treatment.

layer but also the microstructure change by the laser treatment.

The wear property was improved markedly by the laser
The reason for this effect was explained by not only the high hardness of the laser treated

The microstructure of the laser treated

layer consisted of an f.c.c. Ni phase and an amorphous phase, and the good deformation ability of the

amorphous phase brought about excellent wear property.

Since the phase boundary between the f.c.c. and

amorphous phases did not obstruct the deformation across those two phases, the wear property of the laser

modified layer was superior to the non-treated one.
Key words : wear ; laser surface modification ;
hardness.
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Table 1.

Chemical composition of specimen.

mass % at%
Ni Cr Mo B Ni Cr Mo B
Bal. 4.12 37.65 0.94 Bal. 5.15 25.55 5.67
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Fig. 1. Schematic illustration of the laser
processing.
strain gauge
air cylinder
load cell

pin holder ~__ load cell

disk

Fig. 2. Pin-on-disk type wear tester.
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| Table 2. Wear test conditions.
L Tempersre | niconmen | e | ke | Sooe
Test A R T Water 0.03 — 0.6
a3 Test B 288 Water 2.00 10 5
Oil pressure
] q
ZZ\N |
—tf= ] BTN, HREABRI O Rl 5 o IS B & 11
Specimen B Specimen A RL7
3. TR & B
i | 3-1 ERERER
!

Fig.

Weight loss (mg )

Fig. 3. High pressure wear tester.
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a) Specimen A in Fig. 3
b) Specimen B in Fig. 3

4. Specimens of high pressure wear test.
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Fig. 5. Wear test results of pin-on-disk
type test (Test A).
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A
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8 without laser treatment
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2 - . .
w | ] 1 Fig. 6. Wear test results of high
L |
) 20 20 60 80 700 pressure test (Test B).

Cycle (No.)

a) Laser treated sample
b) Non-treated sample

Scanning electron
typical wear surface (Test B).
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a) Optical photo microscopy of the PTA welded layer
b) SEM microscopy of the welded layer
¢) TEM microscopy of the welded layer

Photo. 2. Microstructures of the specimen before laser treatment.

a), b) TEM microscopy

¢) Diffraction pattern from area @ in Photo. a)
d) Diffraction pattern from area @ in Photo. a)
e) Results of pattern analysis of pattern d)

Photo. 3. Microstructures and diffraction patterns of laser treated layer.
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Photo. 4. Microstructure of laser treated layer
after wear test (Test B).

Photo. 5. laser non-treated

Microstructure of
sample after wear test (Test B).
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Fig. 7. The effect of laser treatment on the
temperature dependence of hardness. .
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