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(87) Abstract: This cemented carbide is provided with a plurality of multiple tungsten carbide particles and a binding
phase. The cemented carbide contains a total of 80 vol% or more of the tungsten carbide particles and the binding phase.
The cemented carbide contains 0.1-20 vol% of the binding phase. The cemented carbide contains one or more first elements
selected from the group consisting of titanium, tantalum, niobium, zirconium, cerium, yttrium, and boron. The cemented
carbide contains a total of 0.01-20 at% of the first elements. The binding phase contains 50 mass% or more of cobalt.
In a first graph indicating, in a coordinate system in which the X-axis represents the distance from a position at which
cobalt exhibits the maximum intensity and the Y-axis represents the standardized intensity, the result obtained through a
line analysis performed in a first direction from the binding phase to an adjacent one of the tungsten carbide particles by
using an energy dispersion type X-ray spectroscopy device that is accessory to a transmission electron microscope, the
maximum peak M of each of the first clements exists between a peak W1 of tungsten located closest to the point of origin
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and another peak W2 of tungsten located closest to the peak W1, and the ratio IB/IA of an intensity IB with respect to the
maximum peak intensity IA of the maximum peak M for each of the first elements is 0.5 or less, where the intensity 1B
is the intensity of the first element at a distance P2 which is 0.2 nm beyond a distance P1 of the maximum peak intensity
IA toward the opposite side with respect to the point of origin.
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[5=1]
Table 1

We Co | TiCN| TaC | NbC | ZrGC | CeC, | Y.0; | B
BE) | BE% HBH=h BE=% | BE=% | BE=h | BE=% BEE% | E=%
85.000 | 13.000 | 2.000 | - - _ _ _ i}
92.000 | 3.100 | 4.900 | - - _ _ _ _
89.994 | 10.000 | 0.006 | - - _ _ _ B
99.920 | 0.050 | 0.030 | - - - _ _ B
87.000 | 5.000 | 8.000 | - - _ _ _ i}
90.100 | 5.000 | 4.900 | - - _ _ _ i}
76.900 | 10.200| - |12.900| - - _ _ _
84.200 | 5.800 | - |10.000| - - _ _ -
88.885[11.100| - | 0.015| - - _ _ -
99.850 | 0.050 | - | 0.100 | - - _ _ -
74.000 | 4.000 | - [22.000| - - _ _ -
96.500 | 2.500 | - | 1.000 | - - _ - -
86.500 | 12.000| - - | 150 - - _ _
96.100 | 3.100 | - - |o.80| - - _ _
98.993 | 1.000 | - - o007 | - - _ _
87.950 | 0.050 | - - 12,000 - - _ -
85.700 [ 11.000| - - |330]| - - _ _
85.500 | 6.500 | - - | 8000 - - _ _
84.000 | 9.000 | - - - | 7000 - _ B,
87.800 | 4.200 | - - - |so000]| - _ B,
92.792 | 7.200 | - - - |oo008| - _ B,
99.930 | 0.050 | - - - |oo020]| - _ _
87.000 | 3.000 | - - - |10.000] - _ Z
87.000 | 8.000 | - - - | 5000 - _ _
75.800 | 10.000| - - - - |14.200] - _
83.200 | 4.700 | - - - - |12.100] - _
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[5R2]
Table 2

WG Co TiCN | TaC | NbC | ZrC | CeCy | Y03 | BsC
HEY | HEh  HEY%Y HEY HEh BHEY HEY HEY | BHEY
27 |90.480| 9.500 - - - - 0.020 - -
28 199.920| 0.050 - - - - 0.030 - -
29 185.200| 9.300 - - - - 5.500 - -
30 |82.000| 8.000 - - - - 110.000| - -
31 |81.500| 10.500 - - - - - 8.000 -
32 |87.000| 5.000 - - - - - 8.000 -
33 190.990 | 9.000 - - - - - 0.010 -
34 199.910| 0.050 - - - - - 0.040 -
35 |88.500| 11.000 - - - - - 0.500 | -
36 | 86.300| 5.500 - - - - - 8.200 -
37 192.000| 5.000 - - - - - - 13.000
38 194.500| 0.800 - - - - - - | 4.700
39 |88.950| 11.000 - - - - - - 10.050
40 199.250 | 0.050 - - - - - - 10.700
41 |85.600| 12. 000 - - - - - - |2.400
42 | 85.000| 10. 000 - - - - - - | 5.000
43 184.000| 8.000 | 6.000 | 2.000| - - - - -
44 195.000 | 2.000 | 1.500 - | 1.500 | - - - -
45 191.990 | 8.000 | 0.008 - - 10.002 - - -
46 | 87.500 | 12.000 | 0.300 - - - 0. 200 - -
47 190.000 | 6.000 | 1.800 - - - - 2.200 -
48 | 87.000 | 10.000| 1.000 - - - - - 12.000
49 |87.499|12.500 | 0.001 - - - - - -
50 [92.800| 6.200 | 1.000 - - - - - -
51 |61.100| 37.500 | 1.400 - - - - - -
52 |53.500| 11.500 | 35.000 | - - - - - -

Bt
No.

[0081]
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[3%3]
Table 3

WG Co TiCN | TaC NbC ZrGC CeC, Y203 B.C
HEh | HEYZ HEh BHEh  HEY | HEY | HEY | BHEh | EEY
53 |87.499|12.500 | - 0. 001 - - - - -
54 192.300| 6.200 - 1. 500 - - - - -
55 160.000|38.000| - 2.000 - - - - -
56 |60.000|10.000 | - |30.000 - - - - -
57 |87.499|12.500 - - 0. 001 - - - -
58 |92.800| 6.200 - - 1. 000 - - - -
59 163.500|35.000| - - 1.500 - - - -
60 |53.500|11.500 | - - 35. 000 - - - -
61 [87.499|12.500| - - - 0. 001 - - -
62 |92.600| 6.200 - - - 1.200 - - -
63 |63.500|35.000 | - - - 1. 500 - - -
64 |58.000|12.000| - - - 30. 000 - - -
65 [87.499|12.500 - - - - 0. 001 - -
66 |92.600| 6.200 - - - - 1.200 - -
67 |63.500|35.000 - - - - 1. 500 - -
68 |62.000| 8.000 - - - - 30. 000 - -
69 |87.499|12.500| - - - - - 0. 001 -
70 192.600 | 6.200 - - - - - 1.200 -
71 163.500|35.000 - - - - - 1.500 -
12 | 62.000 | 8.000 - - - - - 30. 000 -
713 187.499|12.500 | - - - - - - 0. 001
74 193.000 | 6.200 - - - - - - 0. 800
715 164.500|35.000| - - - - - - 0.500
76 |68.000|12.000 | - - - - - - 20. 000
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Table 4
HBESE
coaq o, | WO HIT | FEEHE WO KT ST | HAMEHO

EE R ES EXES CogHE

FEh | Y 1R18% BHEY
1 14.4 20.0 94. 4 99.9
2 81.4 13.4 94.8 50.0
3 83.6 16.3 99.9 99.9
4 99.8 0.1 99.9 93.3
5 11.5 8.5 80.0 91.2
6 11.7 18.0 95.7 58.9
7 7.9 20.0 91.9 73.3
8 81.1 15.0 96. 1 50.0
9 81.9 18.0 99.9 99.9
10 99.8 0.1 99.9 79.3
11 13.0 7.0 80.0 97.5
12 94.7 5.0 99.7 71.0
13 18.4 20.0 98. 4 95.6
14 80.9 10.0 90.9 50.0
15 98.2 1.8 99.9 99.6
16 79.9 0.1 80.0 88.1
17 11.2 18.0 95.2 96. 7
18 66. 2 15.0 81.2 65. 4
19 72.0 | 20.0 92.0 74.1
20 16.7 15.0 91.7 50.0
21 87.9 12.0 99.9 99.9
22 99.8 0.1 99.9 90.7
23 14. 4 5.6 80.0 85.2
24 76.9 18.0 94.9 15.2
25 60.0 20.0 80.0 75.0
26 69. 6 16.0 85.6 50.0
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Table 5
HBESE
coaq o, | WO RIT | FEEHE [ WCHITESTE | BAMEHO

EE R ES EXES CogHE

*1Eh | Y 1R18% BHEY
217 84.3 15.6 99.9 99.8
28 99.3 0.1 99. 4 90. 3
29 74.5 18.0 92.5 83.5
30 69.0 12.0 81.0 56. 2
31 65.0 15.0 80.0 99.0
32 72.0 20.0 92.0 50.0
33 85.1 14.8 99.9 99.9
34 99.7 0.1 99.8 92.6
35 80.9 18.0 98.9 98.9
36 1.0 10.0 81.0 87.3
37 70.0 10.0 80.0 91.0
38 82.0 3.0 85.0 50.0
39 80. 1 18.0 98. 1 99. 2
40 95.4 0.1 95.5 98.3
41 12.7 20.0 92.7 96. 8
42 67.3 15.0 82.3 96.9
43 68.0 12.0 80.0 97.0
44 87.2 9.0 96. 2 50.0
45 86.7 13.0 99.7 99.9
46 79.3 20.0 99.3 97.6
47 78.6 13.0 91.6 82.7
48 75.6 18.0 93.6 90.7
49 71.9 20.0 97.9 99.9
50 86. 6 12.0 98. 6 91.6
51 46.4 | 50.0 96. 4 99.9
52 21.4 15.0 42. 4 81.4

PCT/JP2023/027732



WO 2025/027677

[0094]

28
[£<6]
Table 6
HESE
coaq o, | WO RIT | FEEHE [ WCHITESTE | HAMHOD

ERERCES EXES CogHE

F1Eh | Y &18% BHEY
53 16.7 20.0 96. 7 99.9
54 88.2 10.0 98.2 98.2
55 46.5 50.0 96.5 98.9
56 51.7 15.0 66. 7 98. 6
57 79.8 20.0 99.8 99.9
58 87.9 10.0 97.9 98. 1
59 49.7 50.0 99.7 96. 3
60 43.2 10.0 53.2 96. 7
61 79.9 20.0 99.9 99.9
62 87.0 10.0 97.0 99.8
63 49.3 50.0 99.3 96. 7
64 38.5 15.0 53.5 95.8
65 18.4 20.0 98. 4 99. 6
66 87.1 10.0 97.1 99. 1
67 49.4 | 50.0 99. 4 96. 7
68 42. 6 10.0 52.6 97.4
69 79.4 | 20.0 99.4 99.8
70 86. 3 10.0 96. 3 99.7
" 48.9 50.0 98.9 97.0
12 36.5 10.0 46.5 89.5
73 79.9 20.0 99.9 99.7
74 85.1 10.0 95.1 99.3
75 49.8 50.0 99.8 98. 6
76 30.5 10.0 40.5 98.5
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Table 7
TS PRI
S84 No. @ﬁ%é§§E$ BAC—o M| | IR
[EF% a/E m
1 Ti 3. 100 ¥ <) 0.120 0.90
2 Ti 11. 300 =) 0.370 2.10
3 Ti 0.010 =) 0. 005 1.40
4 Ti 0.070 =1 0.010 1.10
5 Ti 17.000 =) 0.500 1.30
6 Ti 10. 000 =) 0. 400 1.80
7 Ta 10. 000 =) 0. 300 0.80
8 Ta 8. 500 =) 0.270 2.40
9 Ta 0.010 =] 0.010 1.10
10 Ta 0.090 " 0.020 1.20
11 Ta 20. 000 =1 0.500 1.90
12 Ta 0.900 =) 0. 040 1.30
13 Nb 1.760 =} 0.100 0.90
14 Nb 1.210 =) 0.070 1.10
15 Nb 0.010 =) 0. 005 1.00
16 Nb 20. 000 =) 0. 500 1.20
17 Nb 4. 200 =) 0.150 1.60
18 Nb 10. 000 =) 0. 300 2. 60
19 r 9.200 =) 0.390 0.70
20 Ir 10. 000 =) 0.420 1.40
21 Ir 0.010 =) 0. 001 1.50
22 r 0.030 F =} 0. 002 1.10
23 r 14. 400 =) 0.500 1.00
24 Ir 7.000 =) 0. 280 1.80
25 Ce 7. 400 =) 0. 400 0.90
26 Ce 7.000 F =) 0. 340 1.70
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Table 8
EEae TRIRER
S84 No. @ﬁﬁégiﬁﬁ BAE—o M| | IR
[=F% H/E m
27 Ce 0.010 =) 0.002 1.30
28 Ce 0.020 =1 0.003 1.20
29 Ce 3. 000 =) 0.015 1.10
30 Ce 10. 000 " 0. 500 1.90
31 Y 8. 800 =) 0.390 1.70
32 Y 9. 800 =) 0. 450 0.70
33 Y 0.010 =) 0.003 1.50
34 Y 0. 050 =) 0.012 0.90
35 Y 0.500 =) 0.210 1.20
36 Y 10. 000 =) 0.500 1.10
37 B 4.200 =] 0.230 2.10
38 B 8. 500 =) 0.410 1.40
39 B 0.010 =) 0.002 1.10
40 B 0. 800 =) 0. 007 0.90
41 B 1. 900 =) 0.015 0.80
42 B 10. 000 =) 0. 500 1.80
43 Ti, Ta 15. 000 =) 0.470 1.10
44 Ti,Nb 5.000 =) 0.150 1.20
45 Ti, Zr 0.010 =) 0.002 1.50
46 Ti, Ce 0. 400 =) 0.070 0.70
47 Ti,Y 10. 000 =) 0.420 1.90
48 Ti,B 6. 400 =) 0.270 1.80
49 Ti 0. 001 i3 - 0.50
50 Ti 1. 800 i3 — 0.45
51 Ti 1.500 i3 — 0.02
52 Ti 48. 100 i3 — 0.07
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[%9]
Table 9
BEes DERER
BHNo. | 2 é’ﬁ;x BAE—2 0| | IR
R TRy | AR .
53 Ta 0. 0008 i3 — 0.49
54 Ta 0.900 i3 — 0.40
55 Ta 1. 000 i3 — 0.08
56 Ta 25. 500 i3 — 0.02
57 Nb 0. 001 i3 - 0.38
58 Nb 1.500 i3 — 0.32
59 Nb 1.200 i3 — 0.02
60 Nb 36. 800 i3 - 0. 01
61 Ir 0. 001 i3 - 0. 51
62 r 1.700 i3 — 0.30
63 Ir 1. 300 i3 — 0.04
64 r 32. 400 i3 — 0.03
65 Ce 0. 0007 i3 — 0.40
66 Ce 0.900 i3 - 0.39
67 Ce 0.900 i3 - 0.04
68 Ce 24. 500 i3 — 0.03
69 Y 0. 001 3 - 0.41
70 Y 1. 400 i3 - 0.35
1 Y 1.100 i3 - 0.05
72 Y 35.700 i3 - 0.04
73 B 0. 008 i3 - 0.50
74 B 1.200 i3 - 0.32
75 B 0. 400 i3 - 0. 01
76 B 28. 500 i3 - 0. 01
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BFASOYBIEZAVWTUTORAETI Y FIMIZ4TV, HIHIEREE
0. 01 miIl, RTEDEGEZAE L, BEREIE. EEPFvEY



WO 2025/027677 32 PCT/JP2023/027732

TJILIYELZ2BITEOBEORARIEEKRT 2, RARIE. ERODE
BlE. BAEREILEYL. FyEYIDBZEIE. RARBRIICEYETS
o BEIENO. 1T mmICEELLRROHIERHRETESMmET 2, BERE
RT~KROO TPHIFAR] WICRT, THIEEISIRWEE, TEFMH/RL
ZEERT,

[0098] <HOHIZEHED

WHIM : 4 >R
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[55KIA1]

[553K1R2]
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