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Abstract

In this study, we have processed carbon steel with the reactive etching method by
using various gases.

As aresult we obtained the etching characteristics of steel by gas, and also utilyed x-
ray photoelectron spectroscopy to examine the cold-worked layer which was pro-
duceed after the etching process.

Some results obtained are summarized as follows ; we obtained a large etch rate
of carbon steel by using gases which contain abundamt chlorine and which have a
large molecular weight. The gas pressure Pmax which has the maximum etch rate is
lower than that of CF,.

In the case of the gases containing chlorine, the values of surface roughness per
unit etch rate 7, that express the quantity of etching selectivity, are nearly equal to
about 0.2.

But # of CF, is several times higher than the maximum etch rate, and it is
considered to be due to the difference in etching mechanism.

The thickness of cold-worked layer is about 30 A, and it consists of oxide iron
which contains hematite and magnetite.
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®l1 £ B £ #

= *® T4 (S55C)

7 v & v 12(CCLF,)
7 v F > 14(CF,)
Ty FrIHA M & 1k 5 #(CCL)
B % 7 2(CL)

7 o = (Ar)

mR®ES 200W
OO OE M 50mm
i R T 6.15cm?
7 2 £ 5.6~41m Torr
Iy F i T 120min

82 ToFrIHRAOME

Loy F TH R EU N MoOE (%)
7V 12(CCLF,) [z A 99.5
7 v 4> 14(CF,) Wilmington # (U.S.A) 99.99
PR LR SE (C ClL) B2 & 99.0
EHE A 2(CL) ek @ 99.99
T3 v (Ar) HAEESR 6 99.9995

3. REBRBRCEE

3.1 REHRAOMISHHE

R2id, EESADLy FHREICNT EENFEETH L, FAOFEICL 5T, v FEEIZ
BED»L#EEL, 20~25m Torr ifETRAEL), FOBEDNFBEAL TLx v FHEITR
L5, BRGHEA Sy P v F T, AAVERCI) Dy F U IDIREENE D, A
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