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Abstract — Fe-Ni alloy thin films with about 3.5 pm thickness were successfully grown on Al-killed
steel substrates employing DC magnetron sputtering method, and then the film properties were
characterized. The deposited film exhibited a fibre texture structure with the relationship of {110}aw/
{111}pseee- We found that the adhesion between the film and the substrate was fairly good oon51der1ng
no debonding behavior after the thermal cyclic test of 5,000 times from room temperature to 200°C.
Also we found that the Fe-Ni alloy deposition induced a significant decrease of thermal expansion in the
range of room temperature to 200°C. The results highly support that it can be realized to produce, using
film processing, a new material system with much lower thermal expansion coefficient which can be
applied more as shadow mask materials than an Al-killed steel sheet.
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Fig. 1. Origin of thermal stress in an Invar alloy coated AK
steel.
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Table 1. Sputtering conditions employed in this study
in order to prepare Fe-Ni Invar alloy thin films on AK
steel substrates

Target Fe-36.5wt% NI alloy sheet
Working gas pressure 5% 107 Torr

RF input power 800 W

Target size 5 inch diameter

Substrate temperature 250°C

Gas composition 100% Ar

Substrate to target distance | 5 cm
Deposition time 60 min
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Fig. 2. Optical micrograph showing diamond indentations
on the cross-sectional surface of the Al-killed steel substrate
deposited by Fe-Ni alloy.
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Fig. 3. (z) SEM micrographs showing plan-view, (b) cross-
sectional microstructures of the Fe-Ni alloy thin films on the
AK steel substrate.
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Fig. 4. Optical micrographs (a) before and (b) after the
thermal fatigue test.
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Fig. 5. (110) pole figure of the Fe-Ni allloy thin film on
AK steel.

(flux) -2} <3kl wet ) @A} Hakd 5 ke
o] 712 eEo] AAH 2 9lr}{12,13]. Fig. 5& Fe-
NiA| 3 b {110} SAHEE el 22 {110}
ghole} A gzA (fiber texture)o] FAF o] 9l&-& =&
atA Bolx glct. & rlgkel AKZRS {111} AH§=
Ao] wisle o2 A glor[14], o|F A}
= {110} argeey {111} w0y B BAZE AR S 207
t}. o]x olu] B E {111}fec/{110}bec TA[11]E 7]
BHoR WEIE o4 4 glon, IFE {111 muwe/
{110b 1200 VAR WEE =R FF AF= H$
Zuj2g 7log Auts

UubA o & upute] A3 2 uiuko] ml g 22] o] Wikl
o Ackdt WstE ehio, Biete] vl 22 9] wig
< AR A AgEAlel & A FEgE ety &
214 leh15]. F, dhrg A A oA gtz A3}
HAE& Aoz Ashe 4L 2 itz
YA = sl vt o] A jtzA] o] 3t o
TR AT A, AdeqA e g%, |
ol 2] o] o3k 53 AAukele BaiAd-S e A A
o2 gofd ¢ glr16,17]. 2, ke AgzA]
HA #F A7 AV =F, 29HE, 3lksb)
2452 (CVD) 5 vhost A3 1ol g ofg) 7px) W
TEE A8l v @bl diste] AhikE= o] 25
Ak 9l AHEol AR =y 9l HE we
33 Fe-NiA 35 uhabel Aghza) vt g Alojo] 4
3 At g5 £ daAet A

Journal of the Korean Vacuum Society, Vol. 8, No. 2, 1999



120 AN - TAE - AR - Y - e

60
---&-- Al-killed steel
50
—&—Invar coated sample
40 |
=
Xl M " "
o Lo ;o P
- A A4 A Aa
3 A T e !
20 + .
a a i
10 f :
D 1 J 1

100 200 100 200 100 200 100

Temperature Cycle ('C)

Fig. 6. Effect of the Fe-Ni alloy deposition on the thermal
expansion of Al-killed steel.
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