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Study on the Preparation and Technology of Ultrafine Ti(C,N)-Mo C-Ni Powders
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Abstract: Ultra-fine Ti(C,N)-Mo,C-Ni cermets powders were prepared by sol-gel method and carbon thermal reduc-
tion method. The orthogonal experiment was designed to study the preparation process. The structure and morphology of
the powders prepared under the best technology were analyzed through the detection means of X-ray diffraction (XRD) and
scanning electron microscopy (SEM). The research results showed that: when the pH was 4, H,O and Ti(OBu), molar ratio
was 6:1, Sucrose and Ti(OBu), was 4:1 and the drying temperature was 60°C, minimum powder grain was obtained with the
shape into a block and the particle size of 150~2 000 nm, and the gel time was short.
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Fig. 1 The technology process of cermets powder preparation
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The factors and levels of the orthogonal experiment

5] E

A(PH) B(1,0/M11080,) C(guame Mrionn,) D THREIREE /°C)

1 2 4:1 2:1 60

2 4 6:1 3:1 80
3 6 8:1 4:1 100
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Table2 The scheme of L, ( 3*) orthogonal experiment

Table 1

K

5] ES
ko APH) B(1yy0/Mry0m,) C(MsundMrionn,) DI TR /C)
1 1(2) 1(4:1) 1(2:1) 1(60)
2 1(2) 2(6:1) 2(3:1) 2(80)
3 1(2) 3(8:1) 3(4:1) 3(100)
4 2(4) 1(4:1) 2(3:1) 3(100)
5 2(4) 2(6:1) 3(4:1) 1(60)
6 2(4) 3(8:1) 1(2:1) 2(80)
7 3(6) 1(4:1) 3(4:1) 2(80)
8 3(6) 2(6:1) 1(2:1) 3(100)
9 3(6) 3(8:1) 2(3:1) 1(60)
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Table 3 The data of orthogonal experiment

K- A s c o WWRUGE R

nm h
1 1(2)  1(4:1) 1(2:1)  1(60) 78 45
2 1(2)  2(6:1) 2(3:1)  2(80) 74 40
3 1(2)  3(8:1) 3(4:1) 3(100) 79 45
4 2(4)  1(4:1)  2(3:1)  3(100) 68 45
5 2(4)  2(6:1)  3(4:1)  1(60) 61 40
6 2(4)  3(8:1) 1(2:1)  2(80) 67 45
7 3(6)  1(4:1)  3(4:1)  2(80) 75 55
8 3(6)  2(6:1) 1(2:1)  3(100) 71 50
9 3(6)  3(8:1) 2(3:1) 1(60) 76 60
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Table 4 The calculated results for orthogonal experiment

A5 A kLR ST /nm BEWCHT ] /h
A B C D A B C D
K, 231 221 216 215 130 145 140 145
K, 196 206 218 216 130 130 145 140
K, 222 222 215 218 165 150 140 140
k, 77.0 73.7 72.0 71.7 43.3 48.3 46.7 48.3
k, 653 687 72.7 72.0 43.3 433 48.3 46.7
ky, 74.0 74.0 71.7 72.7 55.0 50.0 46.7 46.7
R 11.7 5.2 1.0 1.0 11.7 6.7 1.6 1.6
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Fig. 2 The flowchart of Ti(C,N)-Mo,C-Ni powders
preparation
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Fig. 3 XRD patterns of Ti(C,N)-Mo,C-Ni cermets powders
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Fig. 4 The SEM micrograph of Ti(C,N)-Mo,C-Ni
cermets powders
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