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Accelerated Testing of Coated VCR Drum
Under Various Environmental Conditions
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Abstract

The tribological characteristics of TiN and DLC coated VCR drums were compared to conven-
tional aluminum drums using a custom built accelerated testing set-up under varying temperature
and humidity. It is found that the coated drums exhibit superior frictional properties at elevated
temperature and high humidity compared to bare aluminum drum. Futhermore, the coated drums
maintained their initial surface conditions over a wider range of temperature and humidity
variation. As for the damage incurred to the tape, DLC coated drum was the most favorable of
the three types of drums.
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Table 1 Temperature test (I)

Table 3 Humidity test

Set |Temperature (°C)|Time (min)| Load (g) /rpm Set |Humidity (%) | Time (min) | Load(g) /rpm
T1 10°C 470 100/200 Hi1-1 80+15 180 50/200
T2 60C 330 100/200 Hi-2 80+ 15 180 50/200
T3 10C 800 100/200 Hi-3 80+15 180 50/200
T4 40°C 300 100/200 H2-1 50+15 180 50/200
H2-2 50+15 180 50/200
Table 2 Temperature test (II) Ho-3 50=15 180 50/200
Set |Temperature (C ) |Time (min)| Load (g) /rpm H3 J 25+15 720 50/200
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Table 4 Friction coefficient after accelerated
experiment
Ser |Lapsed time) TiN | DLC
e i ~l ‘
(min) 17 { B | \
S | ‘ !
T1 470 0.5 | 0.50 | 0.20 o | 1:r %‘ 1}
T3 800 0.78 | 0.60 | 0.78 : ‘ | 3 E |
3 |
T5-1| 180 0.80 | 0.42 | 0.45 i J !
T5-2 180 0.80 0.30 0.50
T5-3 180 0.85 0.35 0.45
T6-1 180 0.18 | 0.11 | 0.15 o003 00um/an { % 10 )
(a) Al
T6-2 180 0.42 0.08 0.18
T6-3 180 0.50 0.12 0.17
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=3 il | :
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Fig. 5 Surface state of drums after 9 hours in set T5 Fig. 6 Surface profile of drums after 9 hours in set

(40C), SEM T5 (40°C), SEM



(¢c) DLC
Fig. 7 Surface state of tapes after the third 3 hours in
set T5 (40°C), SEM

Table 5 Average roughness of tape(um)

Lapsed time Contacted drum
>et (min) Al TiN | DLC
T1 470 1.33 1.24 0.23
T2 330 0.56 0.19 0.22
T3 800 1.64 0.66 0.27
T4 300 0.24 0.19 0.12
T5-1 180 0.24 0.04 0.04
T5-2 180 0.64 0.04 0.05
T5-3 180 0.70 0.09 0.03
T6-1 180 0.04 0.04 0.05
T6-2 180 0.15 0.05 0.05
T6-3 180 (.14 0.07 0.04
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Table 6 Friction coefficient after accelerated

experiment

Set Al TiN DLC

Hi-1 0.50 0.12 0.12
Hi1-2 0.90 0.10 0.22
Hi-3 0.93 0.11 0.15
H2-1 0.18 0.10 0.19
H2-2 0.10 0.10 0.12
H2-3 0.08 0.11 0.15
H3 0.12 0.15 0.15

Table 7 Average roughness of tape (um)

Contacted drum
Set

Al TiN DLC

H1-1 0.24 0.04 0.04
Hi-2 0.64 0.04 0.05
H1-3 0.70 0.09 0.03
H2-1 0.04 0.04 0.09
H2-2 0.04 0.03 0.06
H2-3 0.05 0.05 0.10
H3 0.60 0.12 0.08
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