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%3
4 {EZRE S (mass%) :T:'CE;; ~
5 ¢ Si | Mn | P s Al N 204 OEDD
A | 048 | 055 | 078 | 0011 | 0019 | 0.024 | 0.0043 - 32
B | 045 | 051 | 081 | 0013 | 0022 | 0029 | 0.0041 03Mo, 04N 6.6
C | 043 | 051 | 079 | 0011 | 0021 | 0024 | 0.0039 | 0.45Mo. 0.021Ti. 0.0024B | 22.6
D | 043 | 021 | 091 | 0011 | 0022 | 0025 | 0.0041 0.9Cr. 0.003Ca 8.1
E | 025 | 021 | 092 | 0011 | 0022 | 0024 | 0.0042 - 22
F| 152 | 019 | 045 | 0012 | 0015 | 0025 | 0.0042 1.32Cr 115
G| 045 | 022 | 255 | 0011 | 0018 | 0025 | 0.0045 - 6.7
H| 032 | 021 | 055 | 0012 | 0015 | 0025 | 0.0045 - 17
1| 043 | 021 | 091 | 0011 | 0022 | 0025 | 0.0041 1.1Cr 93
J| 045 | 021 | 092 | 0011 | 0022 | 0026 | 0.0041 0.4Mo 6.4
K| 043 | 022 | 091 | 0011 | 0022 | 0.025 | 0.0042 0.8Cu 37
L | 043 | 021 | o091 | 0011 | 0022 | 0.025 | 0.0041 0.8Ni 35
M| 043 | 021 | 091 | 0011 | 0022 | 0023 | 0.0043 0.15V 49
N | 044 | 023 | 092 | 0011 | 0022 | 0025 | 0.0041 0.7W 39
0| 043 | 021 | 091 | 0012 | 0022 | 0025 | 0.0039 0.06Ti 28
P | 044 | 021 | 081 | 0011 | 0019 | 0.025 | 00041 0.03Nb 28
Q| 043 | 021 | 091 | 0011 | 0022 | 0024 | 0.0042 0.05Zr 28
R | 043 | 021 | 091 | 0011 | 0022 | 0.024 | 0.0042 0.0038 28
S | 048 | 055 | 078 | 0011 | 0.004 | 0.024 | 0.0043 - 32
T | 048 | 055 | 078 | 0011 | 0004 | 0024 | 0.0043 0.02Pb 32
U | 048 | 055 | 078 | 0011 | 0004 | 0024 | 0.0043 0.02Pb 32
v | 048 | 055 | 078 | 0011 | 0004 | 0.024 | 0.0043 0.01Se 32
W | 048 | 055 | 078 | 0011 | 0004 | 0024 | 0.0043 0.01Te 32
X | 048 | 055 | 078 | 0011 | 0004 | 0024 | 0.0043 0.003Ca 32
vy | 048 | 055 | 078 | 0011 | 0022 | 0024 | 0.0043 0.002Mg 32
z | 048 | 055 | 078 | 0011 |- 0022 | 0024 | 0.0043 0.002REM 32
A | 045 | 021 | o092 | 0012 | 0022 | 0026 | 0.0041 0.4Mo. 0.02Ti 6.4
AB| 045 | 022 | 092 | 0011 | 0022 | 0026 | 0.0041 0.02Ti. 0.003B 116
AC| 045 | 021 | 092 | 0011 | 0004 | 0026 | 0.0041 0.4Mo 6.4
AD| 043 | 021 | 081 | 0012 | 0004 | 0025 | 0.0038 0.06Ti 28
AE| 045 | 021 | 092 | 0011 | 0004 | 0.026 | 0.0041 0.4Mo. 0.02Ti 64
AF| 046 | 023 | 092 | 0011 | 0022 | 0026 | 0.0041 0.02Pb 30
AG| 045 | 021 | 092 | 0011 | 0.019 | 0026 | 0.0041 0.4Mo. 0.02Pb 6.4
AH| 046 | 021 | 091 | 0011 | 0.019 | 0025 | 0.0041 0.03Nb. 0.02Fb 29
Al 045 | 021 | 092 | o011 | 0019 | 0026 | 00041 | 0.4Mo. 0.02Ti. 0.02Pb 6.4
AJ| 045 | 045 | 082 | 0011 | 0031 | 0002 | 0004 0%‘5"38&%%%2%3 26.9
AK| 043 | o051 | 079 | 0011 | 006 | 0002 | 00039 %150"38;3%%%;2; 226
AL| 043 | o051 | 079 | 0011 | 006 | <0.001 | 0.0039 %_‘1,50“38;3%2,%‘32; 226
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<the subject to be searched>

Claim 1 involves the hardened steel products having all compositions.
But, only a steel product disclosed in the specification, which has been
subjected to a high frequency hardening treatment and has a chemical
composition, in mass %, wherein 0.3 to 1.5 % of C, 3.0 % or less of Si
and 2.0 % or less of Mn are contained, or further, one or more selected
from among 0.25 % or less of Al, 2.5 % or less of Cr, 1.0 % or less of
Mo, 1.0 % or less of Cu, 2.5 % or less of Ni, 1.0 % or less of Co, 0.5 %
or less of Vand 1.0 % or less of W, 0.1 % or less of Ti, 0.1 % or less
of Nb, 0.1 % or less of Zr, 0.01 % or less of B, 0.5 % or less of Ta,
0.5 % or less of Hf and 0.015 % or less of Sb, 0.1 % or less of 3, 0.1 %
or less of Pb, 0.1 % or less of Bi, 0.1 % or less of Se, 0.1 % or less
of Te, 0.01 % or less of Ca, 0.01 % or less of Mg and 0.1 % or less of
REM are contained, wherein the following formula:

CcY?(1 + 0.781) (1 + 3Mn) (1 + 2.1Cr) (1 + 3.0Mo) (1 + 0.4Cu) (1 + 0.3Ni) (1
+ 5.0V) (1 + 1000B) (1 + 0.5w) > 2.0,

is satisfied, and wherein the balance is Fe and inevitable impurities,
is disclosed in the meaning of PCT Article 5, and no general solution
means is taught for achieving the production of the above hardened steel
products having all compositions, even when the technical common sense
at the time of filing the present application is taken into consideration.
Therefore, claim 1 lacks the support in the meaning of PCT Article 6.

Accordingly, the search has been carried out with respect to the scope
supported by and disclosed in the specification, that is, to a steel
product which has been subjected to a high frequency hardening treatment
and has a chemical composition, in mass %, wherein 0.3 to 1.5 % of C,
3.0 % or less of Si and 2.0 % or less of Mn are contained, or further,
one or more of selected from among 0.25 % or less of Al, 2.5 % or less
of Cr, 1.0 % or less of Mo, 1.0 % or less of Cu, 2.5 % or less of Ni,
1.0 % or less of Co, 0.5 % or less of V and 1.0 % or less of W, 0.1 %
or less of Ti, 0.1 % or less of Nb, 0.1 % or less of Zr, 0.01 % or less
of B, 0.5 % or less of Ta, 0.5 % or less of Hf and 0.015 % or less of
Sb, 0.1 % or less of 3, 0.1 % or less of Pb, 0.1 % or less of Bi, 0.1 %
or less of Se, 0.1 % or less of Te, 0.01 % or less of Ca, 0.01 % or less
ofMgand 0.1 % or less of REM are contained, wherein the following formula:
cY?(1 + 0.781) (1 + 3Mn) (1 + 2.1Cr) (1 + 3.0Mo) (1 + 0.4Cu) (1 + 0.3Ni) (1
+ 5.0V) (1 + 1000B) (1 + 0.5wW) > 2.0,

is satisfied, and wherein the balance is Fe and inevitable impurities.
Claims 7 to 9 involve the methods for producing the parts of a machine
construction having all compositions and structures. But, only amethod
for producing the parts of a machine construction disclosed in the
specification, which have been subjected to a high frequency hardening
treatment, which have a chemical composition, in mass %, wherein 0.3
to 1.5 % of C, 3.0 % or less of Si and 2.0 % of Mn are contained, or
further, one or more selected from among 0.25 % or less of Al, 2.5 %
or less of Cr, 1.0 % or less of Mo, 1.0 % or less of Cu, 2.5 % or less
of Ni, 1.0 % or less of Co, 0.5 % or less of V and 1.0 % or less of W,
0.1 % or less of Ti, 0.1 % or less of Nb, 0.1 % or less of Zr, 0.01 %
or less of B, 0.5 % or less of Ta, 0.5 % or less of Hf and 0.015 % or
less of Sb, 0.1 % or less of 3, 0.1 % or less of Pb, 0.1 % or less of
Bi, 0.1 % or less of Se, 0.1 % or less of Te, 0.01 % or less of Ca, 0.01 %
or less of Mg and 0.1 % or less of REM are contained, wherein the following
formula:

(continued to next sheet)
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cY?(1 + 0.78i) (1 + 3Mn) (1 + 2.1Cr) (1 + 3.0Mo) (1 + 0.4Cu) (1 + 0.3Ni) (1
+5.0V) (1 4+ 1000B) (1 + 0.5W) >2.0, is satisfied, and wherein the balance
is Fe and inevitable impurities, and which have a hardened structure
wherein old austenite grains have an average grain diameter of 12 um
or less and a maximum grain diameter of a diameter being four times the
average diameter or less, is disclosed in the meaning of PCT Article
5, and no general solution means is taught for achieving the production
of the above hardened steel products having all compositions, even when
the technical common sense at the time of filing the present application
is taken into consideration. Therefore, claims 7 to 9 lack the support
in the meaning of PCT Article 6.

Accordingly, the search has been carried out with respect to the scope
supported by and disclosed in the specification, that is, to a method
for producing the parts of a machine construction disclosed in the
specification, which have been subjected to a high frequency hardening
treatment, which have a chemical composition, in mass %, wherein 0.3
to 1.5 % of C, 3.0 % or less of Si and 2.0 % of Mn are contained, or

) Q

further, one or more of selected from among 0.25 % or less of Al, 2.5 %
or less of Cr, 1.0 % or less of Mo, 1.0 % or less of Cu, 2.5 % or less
of Ni, 1.0 % or less of Co, 0.5 % or less of V and 1.0 % or less of W,
0.1 $ or less of Ti, 0.1 % or less of Nb, 0.1 % or less of Zr, 0.01 %
or less of B, 0.5 % or less of Ta, 0.5 % or less of Hf and 0.015 % or
less of Sb, 0.1 % or less of S, 0.1 % or less of Pb, 0.1 % or less of
Bi, 0.1 % or less of Se, 0.1 % or less of Te, 0.01 % or less of Ca, 0.01 %
or less of Mgand 0.1 % or less of REM are contained, wherein the following
formula:
Cuz(l + 0.78i) (1 + 3Mn) (1 + 2.1Cr) (1 + 3.0Mo) (1 + 0.4Cu) (1 + 0.3Ni) (1
+ 5.0V) (1 + 1000B) (1 + 0O0.5W) > 2.0,

is satisfied, and wherein the balance is Fe and inevitable impurities,
and which have a hardened structure wherein old austenite grains have
an average grain diameter of 12 pm or less and a maximum grain diameter
of a diameter being four times the average diameter or less.
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