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A coated article that includes a substrate and a wear-resistant coating scheme. The coated article may
be a cutting insert shown to improve performance in chip-forming material removal operations or a wear-
resistant component used in chipless forming operations. The wear-resistant coating scheme has an
underlayer and top layer containing aluminum, chromium, and nitrogen. The coating scheme also includes
a mediate multi-periodicity nanolayer coating scheme containing titanium, aluminum, chromium and
nitrogen. The mediate multi-periodicity nanolayer coating scheme includes a plurality of sets of alternating

layer arrangements. Each one of the alternating layer arrangements has a base layer comprising titanium,
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aluminum and nitrogen and a nanolayer region having a plurality of sets of alternating nanolayers. Each set

of alternating nanolayers has one nanolayer having aluminum, chromium, titanium and nitrogen and another

nanolayer having aluminum, chromium, titanium and nitrogen. The base layer has a base layer thickness

and the nanolayer region has a nanolayer region thickness. The base layer thickness is smaller than the

nanolayer region thickness.
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X (170 XK +350F £ ) 480 K +600 K ) - EEXKE R
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P EREBERARKBIHEEESFTNY 4T Kk #EH TiAICrN
B (H Cr) B AICITINE K (E Cr) THEEZRY 4
H K o TiAICIN @ 3 ( f Cr) ## AICITINE & (E Cr) 2
E B kx> Bl TiAICTN B 3 (R Cr) @ AICITIN @& ( F
Cr) ¥ 2:1-
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HHME(TEMBBZEBMERF (RES 10R%X) - X H
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x 2
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GHEDBBALN - TR 6 SADHERBYHHE AL - @
S OIS ERUTAACEEAB LD IA BB & *
T # Y M B SDPTI204PDSRGB2- fF ¥ K H B B & &
4140 (DIN 1.7225, 42CrMo4) - Y & 2 & L it ¥ T © 4 & FE

@ = v.-300 k/HE: EEEER £,-02 LXK/l YEHEE
ap=4 Bk YH AE ae=61 Lk BBEE 1=610 = % ;
MAE BB REBEEE vyao.-0.3 E ko HE RN
MR LLF & 3

% 3
A 18 flcesTZTFTERYNAB AR
BRI/ E R W E B B[ K] R E*
1 TiN + TiCN + TiN (PVD TiCN & ) 3.5 4
2 TiN + AITiN + TiN (PVD AITiN &) 4.0 1
3 TiN + TiCN + CVD-k-Al, 05 6.5 3.5
4 TiN + TiCN + CVD-a-AlL,O; 6.1 5
® 5 TiN + TiCN + Al,0; + TiN (CVD) 9.9 4.5
6 AICIN + TiAIN/AICIN-% @+ AICIN 5.0 9.5
*TEEEFEATHE vy =03 K ©
R I1EIARBEERBRASBKLAEW IR ESEYVEER b 2
EGHNIEE  ELHEREFTHERER | T8 LHEHR
AFHIRBREEVIZRAE (BEERE 6) ER 2 EAZE
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% E A
ENZCELERY  #EB EBEE HH#% EHEEERR
R 4 TEZ28 UBEELEDER - - EREE - -EFE£EBH - R
NEBE  T~RE S5-#H 2B2ERAULTEACBAK
kTR EEHEYEE P EHKY : SDPTI204PDSRGB2
- EERMHBE B & & 4140 (DIN 1.7225, 42CrMo4) - ] &
2 B MR T B EE ve=300 X /% #E ¥R EX

f.=0.2 2K/ YEHEE ap=4 22X 0E EE ae=61 E

X BB KRE 1=610 EX: HalB - &k KkEZIZHE:
@ . ...-03TX- AR 2ZHURERHERUTE 6-
*x 4
BEHBRYERIBHEAENLEE
BEis LR R Y) HEEE | Mg | BEE
14 1 TR [55K] [HV0.03]
Al% | Cr% | Ti% | Al% X%
7 70 30 50 50 - 5 HF1 2609
8 70 30 50 50 - 49 HF1 2690
9 70 30 45 45 Si=10 4.8 HF1 2635
10 70 30 20 65 Cr=15 5.1 HF1 2846
11 70 30 4251 425 | Cr=15 4.9 HF1 2466
*$% Union of German Engineers Guidelines VDI3198 F VDI3824-4 Hi& -
= 5
El R R
B | 12 | B2 | BRZEER | N2Z2Bh | BE
(TR [T AL [V] [Pa] [°C]
7 3 5 -40 3 500
8 3 5 -40 3 500
9 3 5 -40 3 500
10 3 3 -40 3 500
11 3 5 -40 3 500
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F#HEEE&# 1045 (DIN 1.1191, Ck45) - Y E 28 0 T

® DU EE ve=350K/a 8 EREE £,=0.2EZXK/E; Y
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= 7
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*EER 12 JWAEREER 6 & TR -
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*x 8
AR AN EMITFEAKYNAAER
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A coated article that includes a substrate and a wear-resistant coating scheme. The coated
article may be a cutting insert shown to improve performance in chip-forming material
removal operations or a wear-resistant component used in chipless forming operations. The
wear-resistant coating scheme has an underlayer and top layer containing aluminum,
chromium, and nitrogen. The coating scheme also includes a médiate multi-periodicity
nanolayer coating scheme containing titanium, aluminum, chromium and nitrogen. The
mediate multi-periodicity nanolayer coating scheme includes a plurality of sets of alternating
layer arrangements. Each one of the alternating layer arrangements has a base layer
comprising titanium, aluminum and nitrogen and a nanolayer region having a plurality of sets
of alternating nanolayers. Each set of alternating nanolayers has one nanolayer having
aluminum, chromium, titanium and nitrogen and another nanolayer having aluminum,
chromium, titanium and nitrogen. The base layer has a base layer thickness and the

nanolayer region has a nanolayer region thickness. The base layer thickness is smaller than

the nanolayer region thickness.
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