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Application of PVD Strengthening Coating in Rolling Die
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Abstract: In order to solve the problems of low life,, long manual repair period and poor repair consistency, the wear resistance of the

die was improved and the service life of the die was prolonged. PVD coating was applied on the surface of the rolling die. Multi element na-

no hard coatings of AICrN were prepared on the surface of die steel with different materials by vacuum cathode multi-arc ion plating tech-

nology. Cr8W1Mo2V2SiNb W6 ,Cr12MoVCo and V—4E tool steels were selected as the base materials. The grain size of AICrN coating on

V—4E substrate was the smallest, and the structure of deposited AICrN coating was more compact. V4E+CrAlSiN strengthening system ob-

tained the best comprehensive test performance. The results show that the service life of the die can be increased by more than 20 times

with PVD strengthening coating.
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0 3l&

Bt BLACHLAR N T 0 T R e, 25 FHILARCE B0
AN A AL 5 R 2 BT, JE R ] Tl A 2
AL R B TSR 2R A R oo 2. b ad iy
7 AR R 1RG5 PR 0 RN e R R L AT
e EATA I f 2 A R I B SR R
T LR R, ZS BT RERY S T, B BBl L
AR T B T RS B RERLE R A T2
ZAb AR TR S BEAY 2 1T A PR RS R f
R HFO T Z B TINTRZ %R 2 RO IE K

TREER) A, 00 T L A ORI (], %28
)2 B e g T 5 A 4 00 L b DA i L T
P SRl R Tl b DT 9 5 R, 7E TiN TR 2 i 5
filt b, SRR T BN 34100 , i H 40 TiN
2P TR B TIAIN FTTIVN 25342 . Hidr B9
MY JE TIAIN R 2 . EEA b 2R &
T8 1 2 BA R P 4 ALO, JEE , DT RE 6% BH 1F 44
Har—E8k. M TAURETER T TINGZ T
B 43 Ti S A, LR 3 R 14 5 TN U J2 A
BIf o AH TN R0 2 050 A At Re A £k
AL TE 600 Czs A= H il A it [R] le 2 i B 54 )

s B #9:2020-12-18

YEER A 2 H71(1980) , 55, i1, T AR, 2 iz & shpLI i W B T4 s E-mail : 56312286 1@qq.com,

S| PR B2, E A7, FRE, . PVD B AL SRR TERRAL R L 9 L)AL %S K 301, 2021 (B 7 1) - 133-138. PENG Xin, WANG Defia, GUO
Zhenxing, et al. Application of PVD strengthening coating in rolling die[J]. Aeroengine, 2021 (S1):133-138.



134 it

%

%

3l 547 &

EME .

SRELIE BT vz N TS & sh LR SHLER A7, %
IR BERSCRA E R 2ok . N sl a4t
RO AR 1 A A Bk, & BCh T 2902 i A
FE A P AR T ISR, X ROR B R
IR, 15T AR e = e F Ak A T ORE R 4T
(RN AR B FROR , AR T AR 2 8 A #0 2 1 TR
Fe I, 6 T I TR EL AR Y 2R T ok 2 SR R 2
AN A R e R R LT B A AL 1 2 T R 4 R K
MER ERAEM . HR T2 25N TR
() TR B i, HL e i 1 A B AT S IE 44, HLn T 1
B TS IR s E A BRI N R E, T2

TR S 290 DK 5 5 VR B A ELAT R 5 L v ) o R
S YRR A TR L R AT s A
(R I I S5 o 300 A o A K A L Ay ) ik A —
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1 HmblE

IR 6 FE b 6 FH Cr8W 1Mo2V2SiNb (HRC20,
iBAFE) (W6 (HRC20,iB k3 ) (Cr12MoVCo(HRC20,
B KA ) K V-4E(HRCS7, [ k4 ) T HAAE R R i 5
1A, 73 5131 5 ok Cr8 . W6, Crl2 K V-4E, R 5} 4 30
mmX30 mmX5 mm, 3 Z b 2E  H DA A
GB1299-2000¢ & 4 T_HM)brifE 2ok . HER EE&
I TR RS R PV T R A B IR BT
VR 2% R 3 BB A3 2H A < 2 AT 100 nm J5E 453 i v AR
VR R 2 TR FH 200 nm J5 43 8 B ALY 1E Ay ad 9
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S5 e i CrAIN CrAISiN
TRFE/V 600 DUR R /v 100 100
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DUBUELE/C 550 < JE/ Pa 25 95
H, 74t/ (mL/min) 600 Arifitt/ (mL/min) 40 40
N, it/ (mL/min) 200 1000
N, ¥t/ (ml/min) 150 Cr 30 30
S/ Pa 200 JRHLIE/A CrAlSi 80
CrAl 80
I/ 10 i)/ b 2.6 2-6
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CrAIN Fl CrAISiN 2 Fhi J2 43 il 7E 4 Fp AR 44 41
FTH K AE 0.245 NF10.49 N 2 Fha i T A4 o f0Rd 25 %k
W% 3,40 MERHAT UL, 78 0.49N 2847 T 1Y S S b
B FLAE 0.245N T (124545 B 8 BRI, 100 B 8l i 3 3
2 FEARFZ W AE P IREE h, CrAISIN U2 iy hif 3 B
175 T CrAIN IR JZ 1Y 5 Ay 0.245N B, 2 Fl i )22
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0.245N Z far T, Ho I SRl ) 4088 8 4000 HV, H AL
oA B X e J2 S il ) 38 8 v 114 b B 4
A5 e 2 T B el

2.1

%3 AFEGRECAINBULERHEE HV

Heidns  EXME HV0.025(IR ) FME HV0.05( )

Cr8 3255 3109 ~ 3398 2075 1983 ~ 2153
N9 3330 3125 ~ 3605 2122 1953 ~ 2253
Crl12 3208 3115 ~ 3605 2346 2095 ~ 2526
V-4E 3473 3225 ~ 3688 2536 1887 ~ 2628

F4 AEEMERECAISINELKERREE HV

Findns FHE HV0.025CGMHLL)  THE HV0.050(IA )

Cr8 3613 2734 ~ 4205 2815 2172 ~ 3105
w6 4270 3938 ~ 4605 3109 2954 ~ 3253
Crl2 4208 4115~ 4413 3302 3085 ~ 3528
V-4E 4951 4688 ~ 5225 3616 3423 ~ 3807
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LM 4 Fp T W2 FE A, AL WS2005 245 R
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T B 1A BH 2 P 8 A T ) S IR 4 A
REEE VAR bR 12 AT ), R TF 46 H 303
TERN UG SO TR S bR 2O L3R o C,) L 2 FR TR ZTEAR
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T ZS A SR, Horp VAE 2610 CrAISiN 13 2 B A
e B4 JRE R 58 5 500 B, HAE 100 N A4 in 283 BBl Py, L
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SRR Z D E s R R 25 th e IR VA TE AN 45 4 5 B 4K
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RE C.,IN i A8 far €, /N JRIR
Cr8-CrAIN-S 40.59 48.46 HF1
W6-CrAIN-S 41.05 68.79 HF1
Cr12-CrAIN-S 40.79 69.99 HF1
V4E-CrAIN-$ 60.91 87.89 HF1

Cr8-CrAISiN-S 32.34 69.98 HF1
W6-CrAISiN-S 40.48 78.41 HF1
Cr12-CrAlISiN-S 67.02 90.90 HF1
V4E-CrAISiN-S 44.20 100.00 HF1
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