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A cemented carbide comprising a plurality of tungsten carbide particles and a binder phase, wherein the
cemented carbide comprises a total of 80% by volume or more of the tungsten carbide particles and the
binder phase, the cemented carbide comprises 0.1% by volume or more and 20% by volume or less of the
binder phase, the cemented carbide comprises at least one first element selected from the group consisting
of titanium, tantalum, niobium, zirconium, cerium, yttrium, and boron, the cemented carbide comprises a
total of 0.01 atomic % or more and 20 atomic % or less of the first element, and the binder phase comprises
50% by mass or more of cobalt, and wherein in a first graph showing results obtained by carrying out line
analysis by using an energy dispersive X-ray spectrometer attached to a transmission electron microscope
along a first direction going from the binder phase to the tungsten carbide particles adjacent to each other,
in a coordinate system where an X axis is a distance from a position at which cobalt exhibits a maximum
intensity, and a Y axis is a normalized intensity, a maximum peak M of each of the first element is present
between a peak W1 of tungsten closest to an origin and a further peak W2 of tungsten closest to the peak
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W1, aratio IB/IA of an intensity IB to a maximum peak intensity IA of the maximum peak M is more than
0.5 in each of the first element, and the intensity IB is an intensity of the first element at a distance P2, which

is a distance of 0.2 nm from a distance P1 at the maximum peak intensity IA toward an opposite side of the

origin.
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A cemented carbide comprising a plurality of tungsten carbide

particles and a binder phase, wherein the cemented carbide comprises a
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total of 80% by volume or more of the tungsten carbide particles and the
binder phase, the cemented carbide comprises 0.1% by volume or more
and 20% by volume or less of the binder phase, the cemented carbide
comprises at least one first element selected from the group consisting of
titanium, tantalum, niobium, zirconium, cerium, yttrium, and boron, the
cemented carbide comprises a total of 0.01 atomic % or more and 20
atomic % or less of the first element, and the binder phase comprises 50%
by mass or more of cobalt, and wherein in a first graph showing results
obtained by carrying out line analysis by using an energy dispersive X-
ray spectrometer attached to a transmission electron microscope along a
first direction going from the binder phase to the tungsten carbide
particles adjacent to each other, in a coordinate system where an X axis
is a distance from a position at which cobalt exhibits a maximum intensity,
and a Y axis is a normalized intensity, a maximum peak M of each of the
first element is present between a peak W1 of tungsten closest to an origin
and a further peak W2 of tungsten closest to the peak W1, a ratio IB/TA
of an intensity IB to a maximum peak intensity IA of the maximum peak
M is more than 0.5 in each of the first element, and the intensity IB is an
intensity of the first element at a distance P2, which is a distance of 0.2
nm from a distance P1 at the maximum peak intensity IA toward an
opposite side of the origin.
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No.

HE% | EE% BE% | BE% | EE% |[BE% | HE% (EE% | BE%
1| 92100 | 3200 | 4.700 - ] _ ] - _
2 | 84.800 | 13.100 | 2.100 - ] _ ] - _
3 | 90.194 | 9.800 | 0.006 - ] ] ] - ]
4 | 90000 | 5100 | 4.900 - ] _ ] - _
5 | 99930 | 0040 | 0.030 - ] ] ] ] )
6 | 86700 | 5200 | 8.100 - ] ] ] ] )
7 | 84.100 | 6.100 ] 9.800 . ] _ ) )
8 | 76.600 | 10300 | - 13.100 . ] _ ) )
9 | 89.085 | 10900 | - 0.015 . ] _ ) )
10 | 96500 | 2.400 ] 1.100 ] ] ] ) ]
11 | 99.860 | 0.040 ] 0.100 - ] ] ) ]
12 | 72900 | 5.400 - | 21700 - ] ] ) ]
13 | 96.100 | 3.000 ] ] 0.900 - _ ] ]
14 | 86500 | 11.800 | - ] 1.700 - _ ] ]
15 | 98.893 | 1.100 ] ] 0.007 - _ ] ]
16 | 85.800 | 6.300 - - 7.900 . ] ] _
17 | 88.140 | 0.060 ] ] 11.800 | - - ] ]
18 | 86.000 | 10700 | - - 3.300 - ] . )
19 | 87900 | 4300 - - - 7.800 ] ] -
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20 | 83.900 | 8.900 ] ] ] 7.200 ] ] ]
21 | 92.893 | 7.100 ] ] ] 0.007 ] ] ]
22 | 87.100 | 8.100 ] ] ] 4.800 ] ] ]
23 | 99.940 | 0.040 ] ] ] 0.020 ] ] ]
24 | 87.400 | 2.900 ] ] ] 9.700 ] ] ]
25 | 83.300 | 4.800 ] ] ] ] 11.900 | - ]
26 | 75.800 | 9.900 - - - - 14.300 | - -
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o R
;ti’( WC Co TiCN | TaC | NbC | ZtC | CeC: | Y203 | BiC

HE% | BHE% | BE% |BE% | HE% | BE% | BEE% |BEE% | BE%
27 | 90.580 | 9.400 ] ] ] ] 0.020 ] ]
28 | 82.000 | 7.900 ] ] ] ] 10.100 ] ]
29 | 99.930 | 0.040 ] ] ] ] 0.030 ] ]
30 | 85400 | 9.200 - - - - 5.400 - -
31 | 86.700 | 5.100 - - - - - 8.200 -
32 | 81.700 | 10.400 - - - - - 7.900 ]
33 | 90.790 | 9.200 - - - - - 0.010 -
34 | 86.100 | 5.600 - - - - ] 8.300 ]
35 | 99.930 | 0.040 - - - - - 0.030 -
36 | 88.720 | 10.800 - - - - - 0.480 -
37 | 94500 | 0.700 - - - - - - 4.800
38 | 91.700 | 5.100 - - - - - - 3.200
39 | 88.850 | 11.100 - - - - - - 0.050
40 | 85.000 | 10.100 - - - - - - 4.900
41 | 99360 | 0.040 - - - - - - 0.600
42 | 85.600 | 11.900 ] ] ] ] ] ] 2.500
43 | 94.600 | 2200 | 1.500 ] 1700 | - ] ] ]
44 | 83900 | 8.100 | 5.900 | 2.100 ] ] ] ] ]
45 | 91.990 | 8.000 | 0.007 ] ] 0.003 ] ] ]
46 | 86.800 | 10.000 | 1.100 ] ] ] ] ] 2.100
47 | 87.400 | 12.100 | 0.290 ] ] ] 0.210 ] ]
48 | 90200 | 6.000 | 1.700 - - - - 2.100 -
49 | 60.800 | 37700 | 1.500 - - - - - -
50 | 87.599 | 12.400 | 0.001 - - - - - -
51 | 93.000 | 6.100 | 0.900 ] ] ] ] ] ]
52 | 53.900 | 11.400 | 34.700 - - - - - -
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o kR £
f\?ik e Co | TICN| TaC | NbC | ZiC | CeCr | Y205 | BuC

BEE% | EE% BE%| BE% | BEE% | BE% | BE% | BE% | EE%
53 | 60.700 | 37.500 | - 1.800 - - - - -
54 | 87.599 | 12400 | - 0.001 - - - - -
55 | 92.300 | 6.100 - 1.600 - - - - -
56 | 62.100 | 8.100 - | 29.800 ] ] ] ] ]
57 | 63.700 | 34700 | - ] 1.600 ] ] ] ]
58 | 87.599 | 12400 | - ] 0.001 ] ] ] ]
50 | 92.600 | 6.300 ] ] 1.100 ] ] ] ]
60 | 53.900 | 11400 | - ] 34.700 ] ] ] ]
61 | 63.700 | 34900 | - ] ] 1.400 ] ] ]
62 | 87.599 | 12400 | - - - 0.001 - - -
63 | 92.800 | 6.100 - - - 1.100 - - -
64 | 57.800 | 12200 | - - - 30.000 - - -
65 | 63.500 | 35.100 | - - - - 1.400 - -
66 | 87.599 | 12.400 | - - - - 0.001 - -
67 | 92.800 | 6.100 - - - - 1.100 - -
68 | 61.800 | 8.200 ] ] ] ] 30.000 ] ]
69 | 63.600 | 35000 | - ] ] ] ] 1.400 ]
70 | 87.599 | 12400 | - ] ] ] ] 0.001 ]
71 | 92.800 | 6.100 ] ] ] ] ] 1.100 ]
72 | 61.900 | 8.100 ] ] ] ] ] 30.000 -
73 | 64520 | 35000 | - ] ] ] ] ] 0.480
74 | 87599 | 12400 | - ] ] ] ] ] 0.001
75 | 93.010 | 6.200 ] ] ] ] ] ] 0.790
76 | 67.900 | 12100 | - ] ] ] ] ] 20.000
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g g g R
1 81.6 13.6 95.2 50.0
2 74.3 20.0 94.3 99.9
3 83.8 16.1 99.9 99.9
4 78.0 18.0 96.0 59.3
5 99.8 0.1 99.9 94.2
6 71.6 8.4 80.0 90.8
7 80.7 15.1 95.8 50.0
8 72.1 20.0 92.1 73.9
9 81.9 18.0 99.9 99.9
10 94.8 5.0 99.8 75.3
11 99.8 0.1 99.9 79.3
12 72.8 7.2 80.0 96.1
13 80.1 11.0 91.1 50.0
14 78.6 20.0 98.6 95.8
15 98.2 1.8 99.9 99.7
16 65.2 14.9 80.1 67.3
17 79.9 0.1 80.0 87.8
18 77.1 18.0 95.1 96.7
19 77.0 15.0 92.0 50.0
20 71.1 20.0 91.1 73.2
21 87.7 12.2 99.9 99.8
22 76.8 18.0 94.8 75.1
23 99.8 0.1 99.9 89.9
24 74.5 5.5 80.0 87.1
25 69.1 16.0 85.1 50.0
26 60.0 20.0 80.0 74.9
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27 84.2 15.7 99.9 99.8
28 68.8 12.0 80.8 56.1
29 99.2 0.1 99.3 90.1
30 73.7 18.0 91.7 83.1
31 72.8 20.0 92.8 50.0
32 65.0 15.0 80.0 99.2
33 85.1 14.8 99.9 99.9
34 70.9 10.0 80.9 87.4
35 9.9 0.1 10.0 92.5
36 80.6 18.0 98.6 98.8
37 82.3 3.0 85.3 50.0
38 70.0 10.0 80.0 90.8
39 80.2 18.0 98.2 99.6
40 67.1 15.0 82.1 97.0
41 95.3 0.1 954 98.2
42 72.5 20.0 92.5 97.1
43 87.1 9.0 96.1 50.0
44 68.0 12.0 80.0 97.2
45 86.6 13.0 99.6 99.9
46 754 18.0 934 90.6
47 79.4 20.0 99.4 97.7
48 78.2 13.0 91.2 82.3
49 46.2 50.0 96.2 99.9
50 717.8 20.0 97.8 99.9
51 86.5 12.0 98.5 914
52 27.2 15.0 42.2 81.5
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53 45.4 50.0 954 98.2
54 76.6 20.0 96.6 99.9
55 88.1 10.0 98.1 98.0
56 59.6 15.0 74.6 82.5
57 49.3 50.0 99.3 95.3
58 79.7 20.0 99.7 99.9
59 88.1 10.0 98.1 97.9
60 39.3 15.0 54.3 97.3
61 49.4 50.0 994 96.8
62 79.9 20.0 99.9 99.9
63 87.3 10.0 97.3 99.8
64 39.1 15.0 54.1 96.1
65 49.3 50.0 99.3 96.5
66 78.3 20.0 98.3 99.5
67 87.0 10.0 97.0 98.9
68 42.7 10.0 52.7 97.5
69 49.1 50.0 99.1 97.1
70 79.3 20.0 99.3 99.7
71 86.2 10.0 96.2 99.6
72 36.6 10.0 46.6 89.6
73 49.8 50.0 99.8 98.8
74 79.9 20.0 99.9 99.7
75 85.2 10.0 95.2 994
76 30.8 10.0 40.8 98.7
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1 Ti 12.000 H 0.80 3.70
2 Ti 3.300 H 0.61 1.60
3 Ti 0.010 H 0.51 2.50
4 Ti 10.000 H 0.74 3.20
5 Ti 0.080 H 0.59 1.90
6 Ti 17.200 H 0.87 2.30
7 Ta 8.300 H 0.72 4.30
8 Ta 10.500 H 0.77 1.40
9 Ta 0.010 H 0.51 1.90
10 Ta 1.000 H 0.61 2.30
11 Ta 0.080 H 0.54 2.10
12 Ta 20.000 H 0.91 3.40
13 Nb 1.120 H 0.61 2.00
14 Nb 1.780 H 0.65 1.60
15 Nb 0.010 H 0.51 1.80
16 Nb 10.100 H 0.80 4.70
17 Nb 20.000 H 0.92 2.10
18 Nb 4.300 H 0.72 2.90
19 Zr 9.800 H 0.78 2.50
20 Zr 9.400 H 0.75 1.20
21 Zr 0.010 H 0.51 2.70
22 Zr 7.200 H 0.74 3.20
23 Zr 0.030 H 0.52 1.90
24 Zr 14.200 H 0.82 1.80
25 Ce 7.100 H 0.66 3.00
26 Ce 7.500 H 0.68 1.60
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27 Ce 0.010 H 0.51 2.30
28 Ce 9.800 H 0.71 3.40
29 Ce 0.020 H 0.51 2.00
30 Ce 2.900 H 0.58 2.20
31 Y 9.900 H 0.78 1.20
32 Y 8.900 H 0.75 3.00
33 Y 0.010 H 0.51 2.70
34 Y 10.000 H 0.81 1.90
35 Y 0.040 H 0.53 1.60
36 Y 0.490 H 0.59 2.10
37 B 8.400 H 0.78 2.50
38 B 4.500 H 0.65 3.70
39 B 0.010 H 0.51 1.90
40 B 9.800 H 0.81 3.20
41 B 0.700 H 0.57 1.50
42 B 2.000 H 0.62 1.40
43 Ti ~ Nb 5.100 H 0.71 2.10
44 Ti~ Ta 14.900 H 0.79 1.90
45 Ti ~ Zr 0.010 H 0.51 2.70
46 Ti - B 6.300 H 0.72 3.20
47 Ti ~ Ce 0.390 H 0.56 1.30
48 Ti~Y 10.000 H 0.74 3.40
49 Ti 1.400 it - 0.04
50 Ti 0.001 I - 0.90
51 Ti 1.700 I - 0.80
52 Ti 47.900 I - 0.10
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53 Ta 1.100 I - 0.10
54 Ta 0.0008 I - 0.80
55 Ta 0.870 I - 0.70
56 Ta 25.300 I - 0.03
57 Nb 1.400 I - 0.04
58 Nb 0.001 I - 0.60
59 Nb 1.600 I - 0.50
60 Nb 36.500 I - 0.01
61 Zr 1.300 I - 0.07
62 Zr 0.001 I - 0.90
63 Zr 1.600 I - 0.50
64 Zr 32.300 I - 0.05
65 Ce 0.920 I - 0.06
66 Ce 0.0008 I - 0.70
67 Ce 0.800 I - 0.70
68 Ce 24.400 I - 0.05
69 Y 1.000 I - 0.10
70 Y 0.001 it - 0.70
71 Y 1.500 I - 0.60
72 Y 35.600 I - 0.01
73 B 0.420 I - 0.02
74 B 0.008 I - 0.90
75 B 1.200 I - 0.50
76 B 28.400 I - 0.01
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