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Abstract — The continueous deposition of zinc on the polyester substrate by thermal evaporation
has been studied. The evaporated film has been examined by SEM and AES to investigate the
microstructure and composition. The crystal structure of evaporated zinc film is HCP and it grows
preferentially in (0001> direction. The AES test shows diffused oxidation layer. The Cu evenly
distributed throughout the layer although it has been deposited from separated source. Due to
the porous nature of oxide layer, continuous oxidation occurs even after the formation of thick
oxide layer. The oxidation of zinc also occurs at the interface of matal-PET owing to the penetration
of oxygen through the PET layer. In addition to the uniform oxidation, formation of pinholes occur
at the porous grain boundaries. As the oxidation proceeds, the number and size of pinholes increase
which eventually results in the complete destruction of film.
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Fig. 1. Schematic diagram of continuous vacuum roll
coater. 1. Vacuum chamber, 2. Zinc oven, 3.
Seed boat, 4. Thermocouple, 5. Temperature
control & power supply, 6. Vacuum pumps, 7.
To Vacuum, 8. Magnetic clutch, 9. Unwinding
roll, 10. Guide roll, 11. Pinch roll, 12. Cooling
drum, 13. Measuring roll, 14. Rewinding roll,
15. Magnetic brake.
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Fig. 2. A typical program sequence of a coating cycle.
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Fig. 3. X-ray diffraction patterns of zinc film deposited
on pet film (Target: Cu, Filter: Ni, Full Scal:
10 K CPS, Voltage: 30 kV, Current: 15 mA). (a)
Substrate (PET), (b) Zinc-substrate (PET).
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Photo 1. Transmission electron Micrograph of evapo-
rated zinc on PET substrate (P: 5X10"* torr,
zinc oven: 873°K, cooling drum: 278°K), (a)
evaporated zinc on PET (bright field image),
(b) SADP of zinc phases (zone axis: 1011).
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Photo 2. Scanning electron micrographs of seed and
zinc film evaporated at 873°K (P: 5X107°
torr, Cooling drum: 248°K). (a) seed only, (b)
zinc on seed.
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Fig. 4. AES point analysis of Zn coated film on PET
substrate.
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Fig. 5. Elemental depth profile for Zn on PET subst-
rate after 200 A sputtered.
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Photo 3. Contact prints of corroded zinc film under 100% relative humidity, at Zé"C (Cu seed). (a) 24 hrs after,

(b) 48 hrs after, (c) 72 hrs after.
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