wo 20247261951 A1 |0 0000 KOO0 0 00 A 0

) FFRFBAEFWICE DWW T LRI N -ERERR

(19) H R AIHIFR A 1AL ~
EEESR EE§

(43) B aFA _;2%

2024 F12826H (26.12.2024)

O O 0 R O
10) B2 RES
WO 2024/261951 A1

WIPO I PCT

1) ERRRT2A:
B23B 27/14 (2006.01)  C23C 16/40 (2006.01)
C23C 16/36 (2006.01)

Q) ERHREES - PCT/JP2023/023096
(22) ERRERERA - 202356 22H(22.06.2023)
(25) EFRHFED S5 - HAGE
(26) EFEARDERE : HAGE

) HEBEA:-EFRE I /N— K X% LKA
£ (SUMITOMO ELECTRIC HARDMETAL
CORP.) [JP/JP]; T6640016 L& R F 1 25
Jt—TH 1% 15 Hyogo (JP).

(72) 38 5] #b  F {Z (HIKLJI, Masahito);
T6640016 EERFERTERBIE—TEH1H1S
FERET/N— KX & IILEEX A Hyogo (JP).
175 &E#HI(YAMANISHI, Takato); T 6640016 £
EREASTERBILEL—TE1®15 ARET
N— R A& LR H Hyogo (JP). )i &
F(YAMAKAWA, Takahiro); T 6640016 TR

FRTERE—TE1I1H1S5 T REIN
— R X % )Lk &4 Hyogo (JP).

(74) SHE A 738 1% N R R P 255 (FUKAMI

PATENT OFFICE, P.C.); T5300005 ABRAFAKBR
MERAZE=TH2&4 S BT TR
T4 /NI T— - DT XK Osaka (JP).

B FHEE(FTDRWRY ., £TORBOERK

EAETAE) : AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW,BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CV, CZ,DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, JP, KE, KG,
KH, KN, KP,KR,KW,KZ, LA, LC,LK,LR,LS, LU,
LY, MA, MD, MG, MK, MN, MU, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

64 FHEE(FRTDRWRY ., £TORBEOELEK

EHHARE) : ARIPO (BW, CV,GH, GM,KE, LR, LS,

(54) Title: CUTTING TOOL
(54) FEADOKF : UHITE

(57) Abstract: This cutting tool is provided with a base material,

FIG.1 and a coating film that is disposed on the base material, wherein
10 the coating film includes a first layer that is positioned on the base

s material, a second layer that is positioned on the first layer, and a

third layer that is positioned on the second layer, the first layer is
composed of titanium carbonitride, the second layer is composed
of aluminum oxide, the third layer is composed of titanium car-
N o4 to bonitride, and the residual stress X of the first layer, the residual
stress Y of the second layer, and the residual stress Z of the third
13 layer satisfy the relationship set forth in formula 1.
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Table 1
E3ITE
AT AT
s L]
Sﬁﬂl i iiﬁ; zég; WEIE | 150 | TROES

k] GTEES . [MPa] | [#] RE

] * ]| [mm] rom]
el |£5Iv o x| 150 | 350 | 75 | 35 030 | 25 60
Hp2 |53y x| 1650 | 350 | 75 | 45 030 | 25 60
B3 | 7Ty oR ] 1650 | 350 | 75 | 60 030 | 25 60
A4 |5y R | 150 | 260 | 75 | 35 035 | 25 60
K5 | EFIv o R | 1650 | 250 | 75 | 45 035 | 25 60
K6 |EFIv o R 1650 | 250 | 75 | 60 035 | 25 60
B 7 |FIv R 150 | 100 | 75 | 35 040 | 25 60
P8 |FIwv x| 150 | 100 | 75 | 45 040 | 25 60
A9 |EFIv x| 1650 | 100 | 75 | 60 040 | 25 60
S0l w53Iv o x| 160 | 350 | 75 | 35 030 | 25 60
Sp11 |3y x | 160 | 350 | 75 | 35 030 | 25 60
Hp12| w53y o2 160 | 350 | 75 | 35 030 | 25 60
Sp13| w53y x | 160 | 350 | 75 | 35 030 | 25 60
Sel14| w53y o2 160 | 100 | 75 | 45 045 | 25 60
P15 |53y o2 | 160 | 160 | 75 | 45 045 | 25 60
Spl16| 73y o2 160 | 2560 | 75 | 35 0.15 | 25 60
Spl17| 53y x| 160 | 300 | 75 | 35 0.15 | 25 60
Sel18| s3Iy x| 160 | 350 | 75 | 35 030 | 25 60
Sel19| w53y o2 160 | 350 | 75 | 35 030 | 25 60
Hpl20| 53y x | 160 | 350 | 75 | 35 030 | 25 60

[0090]
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[£2]
Table 2
£33
ATAT
. ikl
Si“t 9| iig ?;ié BAYEE | B | TROBE

E] GATEES . [MPa] | [#] RE

[um] lg/53y) 1 tmm] [rpm]
21 |73y x| 1650 | 350 | 75 | 60 050 | 25 60
Hp22 |73y X | 150 | 300 | 75 | 55 045 | 25 60
23 |73y x| 150 | 100 | 75 | 35 0.10 | 25 60
k24 |73y x| 150 | 150 | 75 | 40 0.15 | 25 60
=Hel25 |53y x| 1650 | 350 | 75 | 35 030 | 25 60
=26 |53y x| 160 | 350 | 75 | 35 030 | 25 60
K27 |53y x| 1650 | 350 | 75 | 35 030 | 25 60
K28 |53y x| 1650 | 350 | 75 | 35 045 | 25 60
K29 |73y x| 1650 | 350 | 75 | 40 045 | 25 60
K30 |53y x| 1650 | 100 | 75 | 60 025 | 25 60
K31 |73y x| 1650 | 100 | 75 | 55 025 | 25 60
SHp 101|253y 2R | 160 | 400 | 75 | 45 040 | 25 60
e 102|533y o x| 160 | 260 | 75 | 30 025 | 25 60
e 103 |53y o R | 160 | 400 | 75 | 30 035 | 25 60
K104 |53y R | 160 | 450 | 75 | 25 0.4 25 60

[0091]
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[%3]
Table 3

R T8

if:f %;iig X i;i;g Y i;i;g z 2% Y-X | Y-Z i
AL AL AR [um] [41

[um] | [GPa] [um] | [GPa] [um] | [GPa]

el [ TiICN | 3 -03 | ALO,| 15 | -02 |TiCN| 2 01 | 20 {01]-011} 30
#El2 | TICN | 3 -03 | ALO;| 15 | -02 |TiCN| 2 0.1 20 | 0.1 |-03] 35
#HE3 [ TICN | 3 -03 | ALO;| 15 | -02 |TiCN| 2 0.4 20 | 0.1 |-06] 30
#El4 | TICN| 15 | -06 | ALOy| 3 -03 | TiCN| 4 02 | 22 |03]|-01} 35
k5 [ TICN| 15 | -06 | ALO, | 3 03 | TICN| 4 0 22 | 03 |-03] 40
spl6 [ TICN| 15 | -06 | ALO, | 3 -03 | TiCN| 4 0.3 22 1 03 |-06] 35
HE7 | TICN| 9 210 | ALO, | 9 04 [ TICN| 3 03 | 21 |06 |-011} 30
#alg | TiICN| 9 210 | ALO, | 9 04 | TICN| 3 01 | 21 |06 |-03} 35
Halo [ TICN| 9 210 [ ALO, | 9 04 [ TICN| 3 0.2 21 | 06 | -06| 30
10 | TICN | 2 -03 | ALO,| 15 | -02 | TiCN| 3 01 | 20 {01]-01} 25
#E 11| TICN | 3 -03 ] ALO,| 15 | 02 |TiCN| 3 01 | 21 |01]-011} 30
P12 | TICN | 16 | -03 | ALO; | 9 02 |TiCN| 3 01 | 28 | 01]-01} 25
P13 | TICN | 15 | -03 | ALO; | 9 02 |TiCN| 3 -01 | 27 | 01]-01} 30
#E14 | TICN| 9 -1.1 [ ALOs | 9 05 | TiCN| 3 02 | 21 |06 |-03}| 25
#HE15 | TICN| 9 210 | ALO, | 9 05 | TiCN| 3 02 | 21 |05 ]|-03} 30
#E16 | TICN| 9 -02 ] ALO,| 9 01 |TiCN| 3 0.2 21 | 03 |-01} 20
#HE17 | TICN | 9 -03 | ALO, | 9 01 |TiCN| 3 0.2 21 | 04 | -011] 30
#EL18 | TICN| 15 | -03 | ALO, | 2 02 | TiCN| 3 01 | 20 | 01]-01} 25
K19 | TICN | 15 | -03 | ALO, | 3 02 |TiCN| 3 01 | 21 | 01]-011} 30
¥ 20 | TICN | 3 -03 | ALO,| 16 | -02 |TiICN| 3 01 | 22 |01]-01} 25

[0092]



WO 2024/261951 3 PCT/JP2023/023096

[5=4]
Table 4
HRRE s
a;’@ iﬂt %i%]:f X i:% Y i:% z e Y-X | Y-Z #
HERK HERK HERL [pm] [43]
[um] | [GPa] um] | [GPa] [um] | [GPa]
BE21 | TICN| 9 07 | ALO;| 9 -06 |TiCN| 3 0 21 | 01 |-06]| 25
#El22 | TICN| 9 07 | ALO,| 9 -05 | TiCN| 3 0 21 | 02 |-05]| 30
HE23 | TICN| 9 04 | ALO;| 9 02 |TiCN| 3 0.3 21 | 06 |-01| 20
HEl24 | TICN| 9 04 | ALO;| 9 01 |TiCN| 3 0.3 21 | 05 |-02]| 30
HE25 | TICN| 9 03 | ALO; | 9 202 | TiCN| 1 01 | 19 | 014{-01]| 25
#El26 | TICN| 9 03 | ALO; | 9 02 |TiCN| 2 01 | 20 |0114-01]| 30
BE27 | TICN| 9 203 | ALO; | 9 02 |TiCN| 5 01 | 23 |01}-01| 25
HE28 | TICN| 9 -06 | ALO;| 9 -05 | TiCN| 3 04 | 21 | 01}-01| 25
k29 |TICN| 9 206 | ALO; | 9 .05 | TiCN| 3 03 | 21 | 011{-02]| 30
K30 | TICN| 9 07 | ALO; | 9 01 |TiCN| 3 0.5 21 | 06 |-06| 25
#E31 | TICN| 9 07 | ALO;| 9 01 |TiCN| 3 0.4 21 | 06 |-05| 30
BE101 | TICN | 9 04 | ALO;| 9 -04 |TiCN| 3 01 | 22 | 0o {-03]| 15
HEL102 | TICN | 9 04 |ALO,| 9 01 |TiCN| 3 01 | 22 [03}) 0 | 15
5E103 [ TICN | 9 203 | ALO, | 9 -03 | TiCN| 3 03 | 21 | 0 0 | 15
k104 [ TICN | 9 203 | ALO; | 9 -04 |TiCN| 3 05 | 21 |-01101| 10

[0093] <K UIBITE DR
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LYk, BONLERE. XRIBLVRLID IE1E] OMO THK
1 OWICEET, RIBLVRLAD IE1E] OWMOD THEK] OBIC. TT i
CNJ EEEINTWRIFEE, E1EBIR. RELFIVHILRDBIEEZEKR
T35,
[0094] <HBE1BOBERBIGHX>
BEMICRBIEHIRICOWVWT, B1EORBRNX EMFRE 1 ICEEH
DAFEICIYRD, BONLFERE, RIBLVKRLI4D X [GPal |
DOICEE Y.
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