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Aly,CrN coatings with different Al contents™”

Hardness and wear rate (a), hardness vs annealing time (b), oxide-layer thickness vs oxidation temperature (c), and service life (d) of the
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Fig.6 TEM cross-section morphology (a) and magnified TEM image of marked area A in Fig.6a (b) of CrAIN/CrAIVN-6 multi-layer coating;

TEM cross-section morphology (c) and corresponding EDS spectra (d) of CrAIN/CrAIVN-6 multi-layer coating; HRTEM image of

marked area B in Fig.6b (e) and corresponding IFFT image (f) of CrAIN/CrAIVN-6 multi-layer coating; SAED patterns of CrAIN layer (g)

and CrAIVN layer (h)®®”
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Fig.7 Schematic diagram of cracking illustration of multilayer brittle TiN/CrAIN films

H R P mE R RS, WANT I R A BT ik
JERIME 7 BRI . @l e il PR Cr.
CrN Al Cr/CrN 5L JEZ K CrAISIN 9K &R
2, ZIRZE BB WPURSAERLSEN, FKE AN
CrN F1 AIN # N FHE S, SigNg 65, BHAS 1 dikikok, I
it 2 9 Cr/CrN ] CrAlISIN 4K 5 &34 2 B S
TR 71, AFFZZE CraISIN RZETIMER R N:

[88]

CrAISiN<Cr/CrAISiN<CrN/CrAlSiN<Cr/CrN/CrAISiN.
5 H#RERE

CrAIN [KBAT R RERE e P PR AL S (R 7T il
PEC B iz N TR R T, 41X H AT B TR IR,
CrAIN JRZ I % T E . & MiRRE MBS A W
e, EEARBAELLT LA 5T -



- 1128 -

Wity @A RS TR

52 %

1) PVD BiAR A A A il i, & B4 ) B 4% I
MEFHERN T 225, D3R CrAIN IR 2R R

2) WENEY ZniRERRE S RES ZrHE
ZItiR)E, Wi RBA CrAIN B2 5 RE LKL
#, wifEwEERL. 405 5RIE. Hall-Petch 28, 2 $E
F+ CrAIN JE3R 2 2R G e .

3) CrAIN EiRZ 45K fE: HRZEE ) BIAK 2 7T
LRGN IKEEEM, HAET R 52 B et
AL B DI ER B . Ik, Tl AT
i E AR, ORISR A T Bz —

H A7 CrAIN J: i3 2 AT I 45 =7 21 (0 0 TR EEF0 1450
A E MR, hanfE s SRR SR A IR
R Z A Z 2R, VONIZIRE AR R

1) FERB AR R R AR KT RIREN KR
Jiml, B R s S SRR AR, 5
A, JTERZ R I ST T R e 3

2) WIS TR IR 2 P AR E A1
BTZ, MWTEAAT LA ket ol ey 4% sl il 12 I
SHRIZRIVERE, T HERHE T —Fh B S bR A 7 S
H/ I

3) WALR T T LI KA BRICHAL R G, B A [F]
ZHUT T CrAIN R 2L RE BRI 78, A4 s Tl
PR . HRGER T 7T X CrAIN 35 2 1045 BR TG
W FAN SIEAE R S AR /30T b, A SRy B AT LUK JE B IR
NIRRT

SE 3k

[1] Uddin M S, Binh P, Sarhan A et al. Advances in Manufacturing[J],
2017, 5(1): 83

[2] Guan X Y, Zhao M Y, Shi H R et al. Surface Technology[J], 2021,
50(10): 80

[3] Cho C W, Lee Y Z. Surface & Coatings Technology[J], 2000,
127(1): 59

[4] Wiecinski P, Smolik J, Garbacz H et al. Vacuum[J], 2014, 107:
277

[5] Hao Juan(## 48), Jiang Bailing(¥% & R), Yang Chao(# itf) et al.
Rare Metal Materials and Engineering(#i 5 4= /& #4 £l 5 T#2)[J],
2020, 49(9): 2991

[6] Ren Xingru({F34ii), Zhang Qinying(3K4k¥%), Huang Zhu(¥ #E)
et al. Rare Metal Materials and Engineering(F}i4 4@+ kL5 1
FE)[J], 2018, 47(8): 2283

[8] Ye Y W, Wang Y X, Chen H et al. Tribology International[J],
2015, 90: 362

[9] Chim Y C, Ding X Z, Zeng X T et al. Thin Solid Films[J], 2009,
517(17): 4845

References

[10] Deng J X, Wu F F, Lian Y S et al. International Journal of
Refractory Metals & Hard Materials[J], 2012, 35: 10

[11] Luo Y, Ning C M, Dong Y Y et al. Coatings[J], 2022, 12(4): 427

[12] Shuai J T, Zuo X, Wang Z et al. Ceramics International[J], 2020,
46(5): 6672

[13] Barshilia H C, Selvakumar N, Deepthi B et al. Surface &
Coatings Technology[J], 2006, 201(6): 2193

[14] Fan Q X, Zhang J J, Wu Z H et al. Acta Metallurgica Sinica[J],
2017, 30(12): 1221

[15] Fu Y Y, Li H X, Ji L et al. Surface and Interface Analysis[J],
2016, 48(1): 26

[16] Ren Xingrun(fE£4il), Huang Zhu(¥ #E), Liu Meixia(XI|35 )
et al. Rare Metal Materials and Engineering(## & )&+ k1 5 T
FE)[J], 2018, 47(4): 1100

[17] Fan Qixiang(FE37F), Lin Jing(#& ##), Wang Tiegang(T-2k4N).
Surface Technology( M A)[J], 2022, 51(2): 1

[18] Wang L P, Zhang G G, Wood R J K et al. Surface & Coatings
Technology[J], 2010, 204(21-22): 3517

[19] Guo Yuyao(8 £ ), Wang Tiegang(F#4), Xu Renren(¥F A
1~) et al. Surface Technology (R i AR)[J], 2019, 48(4): 137

[20] Che Zhongyuan(Z #xJt), Fu Zhigiang(ff & 5%). Guangdong
Chemical industry(/~ 754k T2)[J], 2020, 47(14): 78

[21] Wei Dechao(#i%&#). Effect of Content in the High Power
Engine Piston Ring on the Performance of AICrN Coating(Al &
X R IR KB HLIE R AICIN IR )Z M 62 1) %2)[D].
Chengdu: Xihua University, 2012

[22] Zheng Kangpei(¥5HEHS), Liu Ping(x] *F), Li Wei(Z= %) et al.
Chinese Journal of Vacuum Science and Technology (¥ Z5 £} 2
SHARZAR)[I], 2011, 31(6): 686

[23] Correa J F, Caicedo J C, Aperador W A. Journal of Materials
Engineering and Performance[J], 2021, 30(5): 3586

[24] Cao Ya(# #I). Technology Innovation and Application(FH £
HrE R[], 2014(5): 24

[25] Lin J, Mishra B, Moore J J et al. Surface & Coatings Technology
[9], 2006, 201(7): 4329

[26] Reiter A E, Derflinger V H, Hanselmann B et al. Surface and
Coatings Technology[J], 2005, 200(7): 2114

[27] Mo J L, Zhu M H, Leyland A et al. Surface & Coatings
Technology[J], 2013, 215: 170

[28] Kalss W, Reiter A, Derflinger V et al. International Journal of
Refractory Metals & Hard Materials[J], 2006, 24(5): 399

[29] Dong Zhaohui(Z#AHE), Kong Shuilong(fL7K %), Hua Jie(#
7%). Journal of Materials Science and Engineering(#4 £ %2 5
TFE2ER)[I], 2020, 38(4): 615

[30] Forsen R, Johansson M P, Oden M et al. Thin Solid Films[J],


https://link.springer.com/article/10.1007/s40436-016-0166-1
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=BMJS202110009&uniplatform=NZKPT&v=CSJTgoBtTlWJn9gNv27-06cYH-V0Jah5HsWIuUdiubYRhMGWx7Zjb7Y4mkpDSz-P
https://www.sciencedirect.com/science/article/abs/pii/S0257897200005533?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0042207X14000761?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S004060900900501X?via%3Dihub
https://www.mdpi.com/2079-6412/12/4/427
https://www.webofscience.com/wos/alldb/full-record/WOS:000515196800143
https://www.sciencedirect.com/science/article/pii/S0257897206002702?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0257897206002702?via%3Dihub
https://link.springer.com/article/10.1007/s40195-017-0656-6
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2022&filename=BMJS202202001&uniplatform=NZKPT&v=PZuzhvy4-KUADMk3Al3WndfprWoTGvPcvkz4fYJZJfR2p7VHSUADjr_jq4wNm1W7
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=BMJS201904022&uniplatform=NZKPT&v=e1D5rF2M4yCzGQvcmgDMXn_wUtCN98dMPlcM4DtVzvnayUy8SP8VcTYjFyYo0FNi
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=GDHG202014034&uniplatform=NZKPT&v=SCr6_25QVoTiktSQGj3ijQj8jof9KNaqdB0bhXuiNXezJmseFaRHAVEADz8Orm-t
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=GDHG202014034&uniplatform=NZKPT&v=SCr6_25QVoTiktSQGj3ijQj8jof9KNaqdB0bhXuiNXezJmseFaRHAVEADz8Orm-t
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2011&filename=ZKKX201106008&uniplatform=NZKPT&v=CcvHxqqp8xAKSW3x0PJOQLyx1fYbvdPEh1uANiD8Jbm-LE6Hk_ZB7yBdjwWoMUh5
https://link.springer.com/article/10.1007/s11665-021-05691-7
https://link.springer.com/article/10.1007/s11665-021-05691-7
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2014&filename=CXYY201405017&uniplatform=NZKPT&v=2hofb7lVC2dVySXThtrZsWhq22pKIscPnnXgS78ukdlzDpe-Ll_4s05YLTGzrFMV
https://www.sciencedirect.com/science/article/pii/S0257897206008711?via%3Dihub
https://xueshu.baidu.com/usercenter/paper/show?paperid=c49e672d118055388ed23c7a1ffe16bc&site=xueshu_se
https://xueshu.baidu.com/usercenter/paper/show?paperid=c49e672d118055388ed23c7a1ffe16bc&site=xueshu_se
https://www.sciencedirect.com/science/article/pii/S0257897212010468?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0257897212010468?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0263436805001708?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0263436805001708?via%3Dihub
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2020&filename=CLKX202004017&uniplatform=NZKPT&v=DhGjKSAfaYMNPpjWMq5tYB5tR8NVwFgX0dn0zV1xmGx7veBRb0TwsaK4uC4GyYBr
https://www.sciencedirect.com/science/article/pii/S0040609013004343?via%3Dihub

%5 3 & B CrAIN JEREERZ 0 Jeet e

- 1129 -

2013, 534: 394

[31] Dong Songtao(FAA#%), Yu Lihua("iFI4£), Xu Junhua(i#12 )
et al. Transactions of Materials and Heat Treatment(1#}# 4t
FH2ER)[J], 2010, 31(8): 121

[32] Yang B, Chen L, Chang K K et al. International Journal of
Refractory Metals & Hard Materials[J], 2012, 35: 235

[33] Khamseh S, Nose M, Kawabata T et al. Materials Transactions
[4], 2010, 51(2): 271

[34] Adesina A Y, Gasem Z M, Kumar A M. Materials and
Corrosion Werkstoffe Und Korrosion[J], 2019, 70(9): 1601

[35] Ding X Z, Tan A L K, Zeng X T et al. Thin Solid Films[J], 2008,
516(16): 5716

[36] Kong J Z, Hou T J, Wang Q Z et al. Surface & Coatings
Technologyl[J], 2016, 307: 118

[37] zhang Jing(ik &%), Lu Xuezhu(&2:4%), Zou Qian(ZR 1#).
Manufacturing Technology & Machine Tool( il i% 5 K 5 #Hl
)], 2012(12): 126

[38] Sanchez J E, Sanchez O M, Ipaz L et al. Applied Surface
Science[J], 2010, 256(8): 2380

[39] Lin J L, Moore J J, Mishra B et al. Surface & Coatings
Technology[J], 2008, 202(8): 1418

[40] Zheng Kangpei (¥ FE8%), Liu Ping(x *F), Li Wei(ZE %) et al.
Chinese Journal of Vacuum Science and Technology (3 %= Fl 4
HHARZR)[I], 2011, 31(5): 545

[41] Wang Yuxing( ¥ 5% /&), Zhang Xia(k fk). Mechanical
Engineering Materials(HLi% T2 448 [J], 2021, 45(3): 41

[42] Lv Y H, Ji L, Liu X H et al. Surface & Coatings Technology[J],
2012, 206(19-20): 3961

[43] Tang JF, Lin C Y, Yang F C et al. Coatings[J], 2020, 10(6): 546

[44] Cai F, Chen M H, Li M X et al. Ceramics International[J], 2017,
43(4): 3774

[45] Liu L Y, Lin S S, Wang W et al. Surface Engineering[J], 2021,
37(6): 695

[46] Wang D, Lin S S, Liu L Y et al. Rare Metal Materials and
Engineering[J], 2020, 49(8): 2583

[47] Zhu S, Qin Y, Mei H. International Journal of Electrochemical
Science[J], 2020,15(6): 5352

[48] Chua L L, Muhammad A M Y, Mohd N T et al. Surface &
Coatings Technology[J], 2022, 436: 128 304

[49] Zhu Lina(ZkmN%K), Wang Shuging(E#UX), Yue Wen(f& 30)
et al. Transactions of Materials and Heat Treatment(#44}#4b
HAE4R)[3], 2018, 39(3): 125

[50] Xu Y X, Hu C, Chen L et al. Ceramics International[J], 2018,
44(6): 7013

[51] Hsu C H, Chen K L, Lin Z H et al. Thin Solid Films[J], 2010,

518(14): 3825

[52] Lou Baiyang(#% 1#%), Wang Xiaojing(E M%), Zhou Yan(f
#4) et al. Rare Metal Materials and Engineering (%4 4= @ 4k}
5T H)[J], 2018, 47(3): 949

[53] Sha C H, Munroe P, Zhou Z F et al. Surface & Coatings
Technology [J], 2019, 357: 445

[54] Ha C, Xu Y X, Chen L et al. Surface & Coatings Technology[J],
2019, 368: 25

[55] Wang Y X, Ji Y. Journal of Materials Engineering and
Performance[J], 2021, 30(3): 1938

[56] Wang Y X, Lou B Y. Oxidation of Metals[J], 2021, 95(3-4): 239

[57] Li Q, Qiu Y X, Li B et al. Journal of Iron and Steel Research
International[J], 2015, 22(12): 1118

[58] Tian J L, Hu C, Chen L et al. Transactions of Nonferrous Metals
Society of China[J], 2021, 31(9): 2740

[59] Tillmann W, Dias N F L, Stangier D. Vacuum([J], 2018, 154: 208

[60] Carvalho S, Ribeiro E, Rebouta L et al. Surface & Coatings
Technology[J], 2004, 177: 459

[61] Zhang S H, Wang L, Wang Q M et al. Surface & Coatings
Technology[J], 2013, 214: 160

[62] Yu D H, Wang C Y, Cheng X L et al. Thin Solid Films[J], 2009,
517(17): 4950

[63] Hu C, Chen L, Moraes V. Surface & Coatings Technology[J],
2021, 417:127 191

[64] Chang C L, Huang C S, Jao J Y. Surface & Coatings
Technology[J], 2011, 205(8-9): 2730

[65] He L Q, Chen L M, Xu Y X et al. Journal of Vacuum Science &
Technology A[J], 2015, 33(6): 061 513

[66] Raab R, Koller C M, Kolozsvari S et al. Surface & Coatings
Technology[J], 2018, 352: 213

[67] Chen H W, Chan Y C, Lee J W et al. Surface & Coatings
Technology[J], 2011, 206(7): 1571

[68] Chang Y Y, Chang C P, Wang D Y et al. Journal of Alloys and
Compounds[J], 2008, 461(1-2): 336

[69] Liu C B, Pei W, Huang F et al. Vacuum[J], 2016, 125: 180

[70] Rojas T C, Meister D S, Brizuela M et al. Journal of Alloys and
Compounds[J], 2019, 773: 1172

[71] Zhou J, Hu C, Zhang J et al. International Journal of Refractory
Metals & Hard Materials[J], 2021, 98: 105 531

[72] Rajput S S, Gangopadhyay S, Cavaleiro A et al. Surface &
Coatings Technology[J], 2021, 426: 127 767

[73] Li W Z, Chen Q Z, Polcar T et al. Applied Surface Science[J],
2014, 317: 269

[74] Xu Y X, Riedl H, Holec D et al. Surface & Coatings
Technology[J], 2017, 324: 48


https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2010&filename=JSCL201008028&uniplatform=NZKPT&v=nsEQBnl7_iTguGRz3yTEJ78EzFJC3CGdmSxvfZCZwiLbHmLbcm7rBYpEJgTrsLva
https://www.jstage.jst.go.jp/article/matertrans/51/2/51_MC200912/_article
https://onlinelibrary.wiley.com/doi/10.1002/maco.201810715
https://onlinelibrary.wiley.com/doi/10.1002/maco.201810715
https://www.sciencedirect.com/science/article/pii/S0040609007012539?via%3Dihub
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2012&filename=ZJYC201212038&uniplatform=NZKPT&v=QjiNy36JFeY21jH_diZ2YF7FTi8BIMxmVPHmJ4h9Y7UalvZu7SygRUOvoi5_1sFI
https://www.sciencedirect.com/science/article/pii/S0169433209015165?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0169433209015165?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0257897207006925?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0257897207006925?via%3Dihub
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFD2011&filename=ZKKX201105008&uniplatform=NZKPT&v=CcvHxqqp8xApHxXvFdnwd2RrXmYoPG2_4XweUosNhFAaYwuZiub4yv7RrHpZwaQ-
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=GXGC202103009&uniplatform=NZKPT&v=Km_bvLgr0fbRKzxEQ6-xuGjz-Rf-MSu7w-TjTjeQD4TqYXbWbbis7I6urQiEsdkg
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=GXGC202103009&uniplatform=NZKPT&v=Km_bvLgr0fbRKzxEQ6-xuGjz-Rf-MSu7w-TjTjeQD4TqYXbWbbis7I6urQiEsdkg
https://www.mdpi.com/2079-6412/10/6/546
chrome-extension://ibllepbpahcoppkjjllbabhnigcbffpi/http:/www.electrochemsci.org/abstracts/vol15/150605352.pdf
chrome-extension://ibllepbpahcoppkjjllbabhnigcbffpi/http:/www.electrochemsci.org/abstracts/vol15/150605352.pdf
https://www.sciencedirect.com/science/article/pii/S0257897222002250?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0257897222002250?via%3Dihub
https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2018&filename=JSCL201803020&uniplatform=NZKPT&v=egiOMxSZU1eYwNPz-fNjI1spvheqUK4sadu4hpi-L1qztP8785nAHvZPPQOUVWLm
https://www.sciencedirect.com/science/article/pii/S0272884218301470?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S004060901000194X?via%3Dihub
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20160104&journal_id=rmme
https://link.springer.com/article/10.1007/s11665-021-05557-y
https://link.springer.com/article/10.1007/s11665-021-05557-y
https://link.springer.com/article/10.1016/S1006-706X(15)30121-7
https://link.springer.com/article/10.1016/S1006-706X(15)30121-7
https://www.researchgate.net/publication/325158675_Effect_of_Hf_on_the_microstructure_mechanical_properties_and_oxidation_behavior_of_sputtered_CrAlN_films
https://www.sciencedirect.com/science/article/pii/S0925838818335321
https://www.sciencedirect.com/science/article/pii/S0925838818335321

+ 1130 -

Wity @A RS TR

52 %

[75] Hu C, Xu Y X, Chen L et al. Surface & Coatings Technology[J],
2018, 349: 894

[76] Sun S Q, Ye Y W, Wang Y X et al. Tribology International[J],
2017, 115: 591

[77] Hao X H, Fan Q X, Li Y Y et al. Journal of Materials Research
and Technology[J], 2021, 15: 2781

[78] Wang Y X, Wu S L, Pan J et al. Materials Research Express[J],
2019, 6: 9

[79] Jin H, Li D Y, Sun H J et al. Materiali in Tehnologije[J], 2018,
52(5): 591

[80] Liu Jingjing(X| 5t 5%), Li Wei(Z 1), Meng Jia(# 1E) et al.
Journal of Functional Materials(Zhifig#1#1)[J], 2016, 47(12):
12118

[81] Li Dayang(Z= K¥#), Lou Changsheng(ZK:/1t), Zhang Gang(ik
f#). Journal of Shenyang Ligong University (3 FHHE Tk 2724
R)[I], 2017, 36(4): 39

[82] Wang Y, Lee J W, Duh J G. Surface & Coatings Technology[J],
2016, 303: 12

[83] Zheng K P, Liu P, Li W et al. Applied Surface Science[J], 2011,
257(22): 9583

[84] Liu L L, Ruan Q D, Wu Z Z et al. Ceramics International[J],
2022, 48(10): 13 401

[85] Maedeh F, Fakhreddin A, Alireza K. Surfaces and Interfaces[J],
2018, 13: 178

[86] Barshilia H C, Deepthi B, Selvakumar N et al. Applied Surface
Science[J], 2007, 253(11): 5076

[87] Iram S, Cai F, Wang J M et al. Rare Metal Materials and

Engineering[J], 2022, 51(1): 74

[88] Chen X, Gao H Q, Bai Y Y et al. Ceramics International[J],
2018, 44(7): 8138

[89] Chen X, Xi Y T, Meng J et al. Journal of Alloys and
Compounds[J], 2016, 665: 210

[90] Chen L, Xu Y X. Materials & Design[J], 2016, 106: 1

[91] Ao Yongcui(#k 7k #2). Preparation and High Temperature
Oxidation Behavior of Several Nano-multicomponent Nitride
Coatings(JLFI 2 To 9K B AL IR 2 1 ) &% A R A A AT 9T
51 )[D]. Guangzhou: Guangdong University of Technology,
2014

[92] Li Dayang(ZE K ¥). Preparation and Properties of Nano-
Periodic Hard Film on Cemented Carbide Surface(f# ii &4 %
THD 20 K &) J9 e I % 1 ol % 22 £ §E)[D]. Shenyang: Shenyang
Ligong University, 2017

[93] Fazlalipour F, Naghashnejad M, Nushari M N. SN Applied
Sciences[J], 2019 (1): 1308

[94] MaF L, LiJL, Zeng Z X et al. Applied Surface Science[J], 2018,
428: 404

[95] Romero E C, Botero M G, Tillmann W et al. Bulletin of
Materials Science[J], 2018, 41: 97

[96] Barshilia H C, Deepthi B, Rajam K S. Surface & Coatings
Technology[J], 2007, 201(24): 9468

[96] Liu S, Wheeler J M, Davis C E et al. Journal of Applied
Physics[J], 2016, 119(2): 023 103

[97] Ye Y W, Liu Z Y, Liu W et al. RSC Advances[J], 2018, 8(10):
5596

Research and Progress of CrAIN-Based Hard Coatings

Xu Ying, Wang Jingjing, Liu Ping, Ma Xun, Zhang Ke, Ma Fengcang, Li Wei
(School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In recent years, modern industry has put forward increasingly stringent requirements on the properties of materials, and surface
modification has gradually become an effective means to improve the surface properties of materials. CrAIN coating has attracted extensive
attention in the field of protective coatings because of its good mechanical properties and excellent high-temperature oxidation resistance. This
paper reviewed the latest research progress of CrAIN-based coatings in recent ten years, including the structure and properties, preparation
optimization, alloying, the design and advantages of CrAIN-based nano multilayer structure coatings and nano composite structure coatings.
Finally, the potential development direction of CrAIN coating was discussed, in order to promote the development and application of CrAIN
coatings in the field of protective coatings.
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