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Experimental Study on Friction Characteristics of MDT Coating
during High Temperature Sliding
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Abstract: To study the wear resistance of TiAIN coated tools, the Ni-Cr alloy was used as the friction pair, the friction
and wear properties of TiAIN coating prepared by two kinds of coating technology of split arc( MDT) and conventional arc
ion plating were studied by MS-W6000 high temperature friction tester. The experimental results show that the tribological

properties of conventional arc ion plating coating are worse at room temperature and the friction properties of these two kinds

of coatings are similar at high temperature ,but the stability of MDT coating is better.

Keywords: MDT coating; Ni-Cr alloy; high temperature ;friction and wear

DOI:10. 16567/ j. cnki. 1000-7008. 2017. 10. 004

1 3|8

TIAIN RER A BT EESUATSR
ST SRS, BRMAEET ZNREM. &
KIZRE M WP EEAHE TAIN RE H#H
BN TIAIN % E T8I0 TR R TIAIN R 2
MR ST,

Wika&RA B AR R . w5 SN
BEEGRE RS SN IEE, AP T
B S B P SRAR K R M, BRI, B 55 TR AR
PCRECH) I RRE R EX T RIER = TR &
MIREREREERE

ACLLERS & A XS B, Xt TIAIN 3R
PEE B REHEAT T 0T 5, R 0 4T T BIRRA [R]
#& LA BRI

2 RWIE

HEAPR R R IR R 26 &8 TIAIN 3R)Z 7]
LTI =TI RE N ERE AR T8, —F
TIAIN RER AR RINE TERE(1#); 55—
TiAIN 3R 2R A HRBI” (MDT) IREZTZE(2#) .

ELWE: BEXRAREEES (51305050) ; B A BB T H
(2013EG119148) ; 01| 2 F}5 ST #1181 (2016)20031 )
KR AN 201741 A

X EER B BB & Niss Cry, , JE IR5RE =860MPa,
A S HIER 8mm x ¢p44mm B, i TIAIN 3%
ETIREEEG S RE R — R NEER,

7£ MS - W6000 %! = iR B #82 iA I AL b #4730
5, RIE AR 25°C ,300°C F0 600°C , BE AT 6]
12min, 7K 1. 6kgs RIS H G A JSM - 5900LV
R B T 0 BRI TR S MR A B
4T

3 REAERSSN

3.1 EEEH

B 1 R [F EE BRI R A WA G E A R AR AR B R
BHX BN, HER AN, AZR(25T) i,
MHh MDT T2 4 1) TIAIN 1% 2 J] i, BE# )
SR FEBEK ; B35 EE SR (8] 3 1, PR 1 R B M
S REET TR (5. IN) ; B85°F 8 14TAIN iR 2
TR ET S BIRYEE$E 7 FE & B (B] A B4 B A R BLF
fa (FREM 6.5N) BT KFER,

24508 B B IR 3K E) 300°C 1 600°C B, B
MR RIMER T EZS B/ N HES, BE
1b AT 50, fEBEsE B F v 1R 2 TT B ARAG Y BE
EIINEIRETH 6. SN 4T Bl 300°C R SN 22
4 SRS E N 600°C B R S RIFTE 4. SN £,
M 28 ZTI BB EE A B S BE/D, i E IR



2017 4E%5 51 45 No. 10

B9 5. IN 3/ R 300°C B /Y 4. ON,300°C B BE#8 1 Ky
4.3N, BEie, NEENHELEERE, SARIRE
F TR 28R R T] R BT R BN AR, T 14
WETTAZAHIEE SR, XHERTESRE
BEFHR SRR R PRI 2 T R R R E A Ko

10

61 300C,

T R

4 w0C

FE B 11 (N)
b 3

0 2 4 6 8 10 12 14

PR B 1) ] (min)

(a)l#

6 (

600 (

1 (N

JE B

|
0

00 258 S50 75 100 125 150
JEE 7 15 18] (min)
(b)2#
B1 TEEREBETRMRET A RBHERAXL
3.2 EERH
7 [ B 4R B it VO e 4 ) R4S 1Y EE R R U
LB mE 2 B,

0 =
Vs

0.6
i 0.5
N 0.44) 100°C
24s D
v (). 3 \‘-v-m- A e A
& 600 €

0.2

0.1

0.0

0 2 4 6 8 10 12 14
JE 5 15 5] (min)
(a)l#

0.¢

0.5 257
& 0.4
W& 300°C
& 0.3 e W
Py " 600C
10,2

0.1

0.0

0.0 25 50 75 100 125 150
JE 3 15 18] (min)
(b)2#
2 FEERBRRETAMRENFRBHERABLL

ME PR H, TE TR B T B, R RE AR

25

WM R S HEE I M. 4k
TR M E IR 25°C 5 B 300°C B, B R iR B 4 R
I EE I R B KB/, /MEZ A 0. 357 600°C
o, EE RPN ETE0.28 A4, Hitk, 1#F1 24
MIREM R NERRARERREG T BN, X
RAEFRTHMRZENEHBERR N E, B
EBRMERELATRERES, £FRT, 4R EHEH
BEEAYEK, B HREER L 2HE ZREER
PE, EERRE T, JARELZRARENSRZE
RS IR BB E RIR B BUR E S B F R X
EEAHMEREX; EHBRRET,300C
600°C i & EEHE R U ZE A K, YRR T {441kl ek A A5
16, B RHER A1 R B R R A B R, TJ LR
B EEBR B EE B R B e 7 B B R . Rt RT ATE
L ERR RS 5WETE I T TAA, EER AR
TR, HNBIR RS T 24,

3.3 EHRNE

3 ME 4 SR 14 24F AR ZETTRER
FHRIGIRE TR ERERERE R R MGEEE.
HE 3 T, 14 24 MR EZE B RET ™
HMES, K 1 #REEEXFEXE FREBM
NG 2HREER X FEMA/NIBEB ML, X
RPETEFEHET RS, TR REM TIAIN B
BHEBCERIN, 140 24B R HI & TEHZREN
BRI A R K ET . SR, 1R 2B
wE HERRBE K,

ORISR E FH S & 300C K, 2# ] R B H R R
HITTENHEMREAR ERERPHEER
Ni.Cr #1Fe JTR (LE 4d) , X &K A FEEHEE
MRREEE EBRX BN ER RN T A Al, 1#TJR
HIEERE X BB V52, i & 4c BRIE A4S SR el 40
EXIBMETTR 2, FERA Ni Cr # Fe, B M Ti
AL, XK EE SRS, (#HEBR £
R TIAIN R E R A ERHR., SABRE
KF| 600°CHT, NP iR 2T A EE X KW BN
FE (DA 3e ME 3) . BIEE 4e FIE 4f 0] H1, EE
BXPHMEETREN W, ZLEXA FIEEE
HH imﬂﬁﬁﬂﬂ%ﬁﬂﬁ#? aﬁ)ﬁiﬁfﬁo

(a)l#(25C) (b)2#(25C)



26

(e)1#(300%C) (d)2#(300°C)

(e)1#(600°C)

B3 AERENEWHRETFRGHOHIEEZRERER

(£)2#(600%C)

#1151
(a)1#(25C)

300um 300um 7 AR

(b)2#(25%C)

400um i T 81
() 1#(300°C)

300um

(d)2#(300C)

PR ] HLT [ R 1
(e)1#(6007C) (£)2#(600°C )
B4 REBERTMART ARG
I EE R A IS T AT EE

B4, REHFKEWMETEMIARZEE
XF DL 2% F A Ti—4%; Al—& 4% Fe—i&; Ni—%;
Cr—¥R I ; W—M4L ; C—41,;,0—H.

& 4 TE: MBI ERE 2HREEZE IR
B BERELG ;00 CRREAE T, HMHREBR
BEMY;600C KT FMAT 2HR EH B HEN T
IR 2, BB TIAIN R 2 E 2 SR KH R

300um 400um

THRHER

HE 24 ERMA B I B FELY, “Hls
W ETHITHAN TAIN REEERFRHB LT
Bgim i, REEMAE, BT EFIain" ay L™
ERBEENEET, TURH&RERIE M
W, EHAEMERE  REEEAMEE

4 £5iF

()BFREGREWH , EZRE 248 2N EEN
BRI ERBREGT , 1 #M 24 BRE TR E
BHET 3 H 245 ENREERT.

) TNEABRRITERRENRENRE B2
HRPA B BB S Y PR R EE B R R
WK ; 76 B DR A T, 300°C 1 600°C B # BE 4 &
BOAHZER K, 8B TR p s R 3k, AT RHER L iE
JEE P | R O SRR IR

(3) "B B FEULIAM TIAINRER &
RFE5 IR,

8% 30k

[1]3K4ET, PG , 32 30Uz, 2574 TiAIN 8 68 B B Y BF 5%
[J]. &R FR,1997,18(2) :40 - 44.

[2]P C Jindal, A T Santhanam, U Schleinkofer, et al. Perform-
ance of PVD TiN, TiCN and TiAIN coated cemented carbide
tools in turning [J]. International Journal of Refractory Met-
als and Hard Materials,1999(17) :163 - 170.

(3] ird, TAK. NEE TAIN REFERSGSH T EE
PLH 30CNrdiMoV FAY EEAHLIR () ]. SN E T K¢
#2.,2004 ,24(11) ;942 — 946,

[4]A Liu,] Deng,H Cui,et al. Friction and wear properties of
TiN, TiAIN, AITiN and CrAIN PVD nitride coatings [J]. In-
ternational Journal of Refractory Metals and Hard Materials,
2012(31) ;82 -88.

[SIBREEF, 37, 5%, . TIAIN IR E & Al Bt 12Etkae
FEERMEREMIREIE[]]. TR A,2016,50(3):27 -29.

(61X S 8%, 4R, FEFE L. H13 R TIAIN/CrAIN B &%
BHERBRIEREDIR[]]. fatiAR,2016,37(5):918
-921.

[7IBRES, 3/, ERRR S F RGN T AITIN IR EH
Hl & RHH R[], &M EH AR ,2015(5)
1-3.

F—EF FRMH L HF, AEHRAFNE TR
¥k ,411201 HEEHEN

First Author; Niu Qiulin, Doctor, Lecturer, College of Me-
chanical and Electrical Engineering , Hunan University of Science

and Technology ,Xiangtan ,Hunan 411201, China



