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Microstructure and Mechanical Properties of W—-Mo Co—-penetrated Layer on

Surface of Pure Titanium by Glow Discharge

ZHAO Yun, CHEN Fei, ZHOU Hai
(School of Materials Science and Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617)

Abstract: Under the temperature(882 ‘C) of pure titanium phase change., the W - Mo penetrated layer is
formed by hollow cathode discharge plasma surface alloying technology. The microstructure and phase compo-
sition of the penetrated layer is analyzed by using scanning electron microscopy (SEM) and X-ray diffraction
(XRD). The surface and cross section microhardness is tested by using microhardness meter of HMV -1T,
The mechanical properties of W—Mo co—penetrated samples are analyzed by tensile experiment. The results
show that the W—Mo co - penetrated layer with a thickness of 15 pm is formed on pure titanium after glow
plasma discharge. The layer is tight, has no microcrack, and is combined well with the substrate. The maxi-
mum tensile strength is 546 MPa between the processed samples which is promoted by 49% than that of the o-
riginal sample. The surface’s largest microhardness is 1 196 HV, ; which increases 6. 85 times than that of the
original sample. The surface hardness, tensile strength and the mechanical properties are improved after pro-
cessing on the pure tatinium.

Key words: commercial pure titanium; hollow cathode; plasma glow discharge; W—Mo co—penetrated layer;
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Table 1 Physical parameters of the commercial pure titanium

Density/  Melting Tensile Extensibility/  Reduction of Elasticity Brinell Thermal conductivity/
(g e+ cem™?) point/ C strength/MPa % area/ % modulus/MPa hardness/ HB (Wem'«K"
4.5 1668 300-600 20-30 1.078X10° 195 15. 24
F2 TR TAI MKERSD (RESE/ %)
Table 2 Chemical composition of the commercial pure titanium (w/ % )
Element Ti Al Mn Fe C N H
Content 97.478-98.778 0.7-2.0 0. 30 0.08 0.08 0. 05 0.012

L2 RREFERIZESH
1 o BRSO B AR 25 B 7 WL R T
Fan s R EE .

Source L ¥

felectrode

—

—————1 Sample

Infrared
thermometer w

\f

Argon Vacuum

B ER S O B S R A SR R B
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Table 3 Process parameters of each sample

Time/ Temperature/ Voltage/ Current/ Duty cycle/

“ C v A %
1

2 3 650 514—693 0.5 30.0
3 3 700 535—642 0.8 29.9
L3 750 563—731 L2 29.3
5 4 700 537—659 0.8 29.9
6 5 700 518—648 0.7 29.4
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Fig. 6 Tensile curves of No. 1 and No. 4
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Table 4 Surface sizes of the tensile samples

Original length/ After fracture length/ Thickness/ Width/ Original cross area/  After fracture area/
No- mm mm mm mm mm?* mm’
1 18. 00 26.55 3.02 3.15 9.51 4.76
2 18. 00 26.10 3.04 3.13 9.52 5.02
3 18.00 25.56 3.02 3.16 9.54 5. 10
4 18. 00 20.70 3.01 3. 14 9.45 5. 44
5 18. 00 26. 46 3.02 3.16 9.54 4.99
6 18. 00 21.46 3.06 3.15 9. 64 5. 14
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Table 5 Mechanical parameters of each sample

No. Maximum Tensile Elasticity Yield strengh/  Lower yield Extensibility/ Reduction of
force/kN strength/MPa modulus/MPa MPa strength/MPa % area/ %
1 3.49 366. 57 20 347.68 202. 64 182. 34 47.50 49.95
2 3.74 381.58 22 702.75 204.57 186. 14 45.00 47. 32
3 3. 66 384.73 24 249.16 238.97 222.73 42.00 46. 54
4 5.02 546. 49 31 803.91 262. 47 199. 65 15. 00 42.40
5 3.63 393. 14 24 644. 87 280. 16 204.99 47.00 47. 20
6 4. 00 420. 47 31 062.73 314.97 261. 27 19. 20 46. 70
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Fig. 7 Tensile fracture morphology of No. 4
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Fig. 9 Cross section microhardness of No. 5
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