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ABSTRACT

The paper presents the comparative results of TiAIN coatings deposited by DC and pulsed DC asymmetric
bipolar magnetron sputtering systems. The results show that, with the decreasing duty cycle and increasing
pulse frequency, the coating morphology changes from a columnar to a dense structure, with finer grains.
Pulsed sputtered TiAIN coatings showed higher hardness, higher residual stress, and smaller grain sizes than
dc prepared TiAIN coatings. Moreover residual stress of pulsed sputtered TiAIN coatings increased on increas-
ing pulse frequency. Meanwhile, the surface roughness decreased continuously with increasing pulsed DC

frequency up to 50 kHz.
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Table 1. Conditions for deposition of TiAIN coatings by continuous DC and pulsed DC sputtering

Conditions 1 2 3 4
Generator (type) DC Pulsed DC Pulsed DC Pulsed DC

Power (W) 500 500 500 500

Pulse frequency (kHz) - 5 25 50

Duty cycle (%) - 95 75 50

Substrate bias voltage (V) DC-100 DC-100 DC-100 DC-100
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Fig. 1. The grain sizes of TiAIN films deposited by DC
and Pulsed DC sputtering.
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Fig. 2. Top surface and cross-sectional FE-SEM
images of TiAIN films deposited by DC and
Pulsed DC sputtering.
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Fig. 3. XRD data of TiAIN films deposited using DC
and Pulsed DC sputtering.
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Fig. 4. Average surface (Ra) roughness of TiAIN films
deposited using DC and Pulsed DC sputtering.
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Table 2. XRD data of TiAIN films for DC and pulsed DC sputtering

TiAIN

Peak position

(111)

(200)

Duty cycle (%) 100 95 75 50

standard 100 95 75 50

standard

20 () 38.13 | 37.71 3723 | 37.04

37.88 4396 | 43.90 | 4354 | 42.92 44.04
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Fig. 5. The nanoindentation hardness of TiAIN films
prepared at DC and Pulsed DC sputtering.
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