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Properties of TiBN Films produced by PECVD

J. Huh, Y. Z. You*
Dongwoo Heat treating Co.,.LTD
*RRC/ReMM, School of Mat.& Met. Eng., University of Ulsan

Abstract During warm and hot forging process of steels or aluminum alloys, dies are subject to early fracture,
severe wear by thermo-mechanical stress. Especially, during the die-casting of aluminum alloys, the service life of
dies is incredibly lowered. in this study we investigated the characteristics of TiBN films produced by PECVD. TiBN
films showed very high hardness, excellent wear resistance, which could enhance the service life of die parts such as

forging punch, die casting core pin successfully.
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Table 1. Chemical Composition of STD 61(wt%)
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C Si Mn p

S Cr Mo v Ni

SKDé61 | 0.32~0.42 | 0.80~1.20 | 0.50max. | 0.03max

0.03max

4.50~8.50 | 1.0~1.50 | 0.80~1.20 [ 1.30~2.0
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Fig. 1. Schemetic diagram of PECVD system
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Table 2. Ti(B,N) Coating Conditions

o - 1T

Sample No.
Conditions #1 #2 #3 #4 #5
H,(/h) 200 200 200 200 200
Ar(l/h) 5 5 5 5 5
TiCI,(Vh) 2 2 2 2 2
TIN N,(V/h) 5(205)-23(20S) | 5(205)-23(20S) | 5(20S5)-23(205) | 5(208)-23(20S) | 5(208)-23(20S)
Watt 2400 2400 2400 2400 2400
Voltage 470 470 470 470 470
Pulse on time(us) 150 150 150 150 150
Time 6h 2h 2h 2h 2h
H,(I/h)
Ar(Vh)
TiCl,(I/h) 2 1 1 1
TiBN N,(/h) 3(20 5)-18(20 5) | 2(20 S)-14(20 S) | 2(20 $)-8(20 S) [3(20 5)-18(20 S)
BCLW/M) 1 2 ) 2
Watt 485 485 510 485
Time 6h 6h 6h 2h
H,(I/h) 200
Ar(/h) 6
TiCL,(Vh) 3
! N, (I/h)
1B, —seLam 9
W 2000
\% 530
Time 6h
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Fig. 2. Nano-indentation hardness data
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(a) Rotor pole BWD Punch
Fig. 8. TiBN(#4) coated dies

(b) Die Casting Core Pin

(a) Rotor pole BWD Punch
Fig. 9. Comparisons of die life.

{b) Die Casting Core Pin
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