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(57) Abstract: The present invention discloses a tool having a HfB, coating, comprising; a base body; and a HfB, coating deposited
on the base body by means of DC magnetron sputtering or high-power magnetron sputtering, or HfB, coatings and MeN coatings
alternately deposited on the base body by means of DC magnetron sputtering or high-power magnetron sputtering, Me being an alloying
clement. According to the present invention, a single HfB, coating or multiple coatings comprising a HfB, coating is deposited on
the base body of the tool by means of a DC magnetron or high-power magnetron sputtering process; the tool having a HfB, coating
has excellent comprehensive properties such as high hardness and high thermal conductivity; during machining of difficult-to-machine
materials such as titanium alloys and high-temperature alloys, local high temperature in the cutting area can be effectively reduced,
adhesive wear of the front and rear surfaces of the tool can be inhibited, the wear resistance of the tool is improved, and high-efficiency
and high-quality cutting is achieved.
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FFa B ARG M AT F Ao A 89 7] B 1% 7] B de T Mg de TAPAH 69T AR P AR T r i) K
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BB, WEN, RFR et THAFR ) FHRIRHIERNZ R
B, KRAAETIBEALEEIKERARHB A E, HIB, AL A S#HE R, SEE
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BEEMAT TR, EBEFTATHE 2X10%Pa VLT, HB M EEEE
Tl kKA R HIERLER;
VEXRFRTE: BIEEPBEANSLAAKRA, BENALTEHN0.05~1.2Pa,

% E A AARABE-100~-500V, *tHEARSEATHEEF % 10~30min;
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WP, 5T ARAAGRYEE,
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FARBR N, B1 27T RKKP—FH HFB, /R & 49 7] B oy —4F 556 77 X a4
M7 ER. B 1P 7% HB, iR &6 71 B BA % & HFB, & &, BARGMZ: AT
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1) AARFUAL 3 AR AL B b Rt T e AR R K, MERF
ARFE R AT Z o9 R L, ENRERENEE,

2) EEMAT: AWBEEATME 2X10°Pa AT, B FwAEZXEAN
600°CHe#k 60min, o kRETREKREAHEREN, RARFETHAET A
& 2X107Pa AT,

I F R ENGHAK A, EEALZEA 1. 0Pa, & E LK% E-300V,
st H AR 4748 % % 30min.

4) B ERE: RBREERESTAN 1.0Pa, EKMBEH-200V, HoikH e
HOBE A 600°C, #RaxsiR A A Srpm, A A HFB,, BNEKA Ar, M F
) 6K, FFadest wilk, KA LAZEBRAFEAR, 247150 min 690R &% &
REGRE, AWM EMER, FEZWEEEZEZ100CUT, ITFEE,

Bl M HFB iR &89 71 B,
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il AN, BT &0 HFB /R B 69 7] LB VAT M A% . e k-F 3 R <4 20 nm,
BIEFE 5 32GPa, #E AL A 520GPa, R A B RAKLZEL A K TIN,
ST A SR AP 69 HFB, iR B8 7 Bty ih B st TR 3k, Bigehiafa s

K=l 4 P77

545 —

FEABE N, —Ff HFB R B IR, BTk B BA % E HB A B, Bikik
MR BrE 7] B 46 34K 10, RAREATE AR 10 & @ L&y HB. 7R & 20, Bk
HfB, 7% & 20 & % A & ) B oz AT R AA MRk 89. AT 4K 10 B F 4R 4k, B
# HFB, /R & 20 VLR -FH 2 rbit, BI6RF A oIH 28%9 Hf, R FaE LA
72%%9 B; HfB, /2 &2/ % 2.8 um,

Kty X o9 HFB /R B0 71 LY %) & 77 ik L k640 T 4 3%

1) AARFUAL 3 AR AL B b Rt T e AR R K, MERF
ARFE R AT Z o9 R L, ENRERENEE,

2) EEMAT: AWBEEATME 2X10°Pa AT, B FwAEZXEAN
500°C#a#k 50min, Ao ARIEEMEKRE D HERARN, RARKIEEMA T A
f 2X10°Pa AT .

I F R ENGH KA, EEALTEA 1.2 Pa, & E LKA E-400V,
5B AR HEATHE L F % 20min.

4) B &R E: REBERATERN 0.5Pa, EAKGEHR-50V, HoilF &Y e
R 5 400°C, F4RAk AR LN 8rpm, Feat A HEB,, SBAARK Ar, KAGHE
By WATHAR, YoM F A 5KW, et @ R Ak F I B A 40us, BkAF X EEE 1000us
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#E4T 350 min B9 E ) &

5) RELERE, KAMELR, FEEHELEZ100CAT, fTFEE,
B i HEB, A &9 7] £

Zitdeml, BTl &9 HEB iR E 69 7] B LR VAT At : ah e -F 3 R<T %4 10 nm,
R JEFR 79 ABGPa, TRIEABL & ) 605GPa, R EHARLE L S 82N,
WHABES, B5R7T AREHRT XFFH HB R EN T A AEEHECRT

A E] 89 B A%,
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FEARE 2, —FH HIB,REW TR, MANEEA S ERE, MEZER
BeL4E HEB iR B o ATk 7] Bey BIREEM R FTR 7] L4654k 10, AEATE
AR N0 2@ La9 % — MeN 7R & 31, AEPTE S — MeN /2 & 31 L4y HFB, /R &
20, JUARLE BT HEB, iR & 20 L9 5 — MeN /R & 32, B, Me REASELE, AT
#H % — MeN & & 31, HFB, /A & 20, % = MeN A& 32 3K A AL iR s 32 ik AT AR M
o PTHEIEAR N0 AR A2 K, P % — MeN iR & 31 Anprif 5% = MeN iR & 32
¥ H CrAIN iR &

Pk HfB, iR /& 20 VAR -T & otbit, e 6RTa otk 38%4 Hf, RFaxn
tb 4 62%49 Bo

Tk % — MeN & & 31 ARFT B S, LR T a5 h 45%49 Cr, F )R
F B 4t A 55%89 N

P % = MeN /R & 32 VAR T & o tbit, @3/ T a5t 45%89 Cr, FJR

F & b & 55%49 N,
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ik s —MeNRE S B E A 1. 4um, FTEE _MeNRE32GEE A 1.4
Wm, B HFB, i & 20 49 /25 %4 0.7 pm.

Kty X o9 HFB /R B0 71 LY %) & 77 ik L k60 T 4 3%

1) AARFUAL 3 AR AL B b Rt T e AR R K, MERF
ARFE R AT Z o9 R L, ENRERENEE,

2) EEMAT: AEEFEASTHE 2X10°Pa LT, B A&k BLEHR
300°CHu#k 30min, Ao kMRETREKREAHEREN, RARFETHAETA
f 2X10°Pa AT .

I F R ENGHAK A, JEEALZEA 0.5Pa, & E LK% E-500V,
st AR ATHE R F % 10min.

4) B ERE: RBREERESTARN 0.9Pa, EKMBEH-150V, 4ok F 6
#omZ R 300°C, ARk 4E5R E N 3rpm, ¥e bt A HFB, #= Cr Yo, 8L X B JF B HFB,
Fo Cr o4 & HFB, B3 &A= CrN /&% &, JF & HFB2 Je it i@ N AAR A Ar, Je bt 50 F 5 6KW;
FF /& Cr $eBi8 A 24K Ar F= N2, i Z ELf8) Ar:N 4 1:1, $ebt 25 & % 5KW, 347 350
min 697 & # &

5) RELRE, AMMER, HFEEWNREEZE1000CATF, fTHEE,
B % HFB, iR B89 71 £

LI AN | B &0 4 HEB IR B 69 7] B B VAT M A A B3 R4 12 nm,
BB RS N A 9ON, REREH 246Pa, 7 ¥ % 383GPa

B 6 27 T RN a8 KR IR XA ) K 5L 56 77 X 89 i HEB, 74 & 9 77 £ 4] 4K,

R, MEB 6T TR MK AR B JE KR E & & ENFedbA AL P 69 2T
oy XX AR, Am i 2R R SR XA F R R AE B A AL AL



WO 2022/022705 PCT/CN2021/109786

K1) e

EFEARE 3, —FH HIB,REWN TR, MANEEAZERE, ESER
BeL46 HEB iR B o AT 7] Bey BIREEM R FTR 7] L 46 4K 10, AEATE
ARk & Loy % — HFB /R & 21, RARETH § — HFB, A & 21 L& MeN 74 & 30,
TARTE BT MeN 78 & 30 Ea9 % — HB, iR & 22, H P, Me KREASEALE., TEF
— HfB, 7% & 21, MeN 7% & 30, % = HfB, /R & 22 35 R A & 20 F 2 32 AT R AR T Ao
BTk AR 10 A R AR AR, Pk MeN 72 & 30 4 AITIN R &,

Tk % — HfB iR & 21 AR T & 4 tbit, /T8 9tk A 22%49 Hf, RT
B 78%4Y B,

Tk % = HfB, iR & 22 AR T & 4 tbit, QR T 8 9tk A 22%49 Hf, RT
B 78%4Y B,

BTk MeN 7R & 30 VAJR T & 4 teit, @L4E /R T 8 4t A 60%49 AITi A= 40%49 N,
Hp, AITI BT Al:Ti=65:35,

Pk —HFB R E 21 B9 B E A 0. 7T um, PR % — HFB. R & 22 89 /B E 4 0.7
wm, Frik MeN iR & 30 49/% /%4 0. 35 pum,

A FH T XA HFB /A 49 7] e & 7 ik L4 T F 3

1) AR FERAEARE R PRt dtireErkm Ky, MEH
ARBERAETZ R BHHR L ENRERENIEE,

2) BEMAT: AFETATHE 2X10°Pa LT, BiT Ao BXEH
600°CHm#k 60min, LA EEREAKEGHERELN, RARFETHATE

£ 2X107Pa XL T,
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IVEAF R BNGLAMAr, JEENELZ AN 1.2 Pa, R E LKA E-500V,
st AR AT R F % 30min.

4) B &R E: RBREERESTALRN 0.5Pa, EKMBGIEH-100V, 4ok %8
PIB B 550°C, LA REZ N 3rpm, ¥ K HFB, A= AITi ¥, B3I XHFE
HfB, A= AITi ¥e#|& HFB,i/R BEA= AITIN iR &, JF/2 HFB ¥el @ N KA Ar, et
h B H 5KW, Fe st JRAkd FBEE] 20us, Ak X BF1E) 1200us; FF2 AITi $end:d
NAMR Ar F2 Ny, FRE LA Ar:N A 1:2, 3est2h £ 55 5KW, , 3ebt 2 Rk oF FF i )
20us, Bkt KBt iE] 1200us, #47 280 min 697R & H &

REERG, AWM ER, FEZWEEEZ100CUT, ITFEE,
B A HEB, iR & 69 7] £,

P AN | B R &0 4 HEB R B 69 7] B B VAT M A s A F 3 R T H 7 nm,
KBRS R 42GPa, A E ) 580GPa, AE 5 AARLE S/ h 85N,

7 27T A AREHA GG HEB, A B 6 ) &k BT RIRM XL RRE, §
B7&E, RELEEKMWES 0-85N Z B L 4 FM L,

VAL B K R PR B SR SE 4640 dn €, 18 K R BN B2 B PR T 1% 52 505 e T B
FrosFEeg 2%, FTVAJUARTNBLE K BB BTN T 898 A7 F 2o 09 F 2 kg ok, A%
NEKZFFRIF TR,
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1. — i HFB /R B8y 7T B, HAFIEAE T 846!

AR

KR AR BRI RS ) BRI ARE TR AR B8 HEB iR B B,
R BB TR AT R B ) Bk AR PR AR B R ITAR HEB, iR B A MeN A
B, Me REk&£THE.

2, deA Al E K 1 TR AT HEB R R T B, HAFIEE T BT HFB IR B4k
JRF B bt 635 20~45%49 Hf, 55~80%49 B,

3. AL A|E K 1 TR AY T HEB R AR T B, HAFIEE T BT HFB /R &Y
BER0.5~5um; RF, HFB. 7R EF MeN R E6YEFEEHN 0.5~5um.

4, A A E K 3 Pk ey HEB, R E ) 71 B, HAFIeE T BTk HFB iR &4
MeN & &89 BB Z LA 1:(0.1~10)

5. de A A F K N TR A HFB /R B89 1 B, HAFIEAE T ATk MeN iR &4
JRF B bt 635 35~65%49 Me, 35~65%49 N

6. A A F KN TR HFB R B 6 A, HAFIEAE T ATk MeN R E A
TiNARE.TiSINGR A, TIAINAR A AITIN R E. CrN R &, CrSiN iR & R % CrAIN
W, PR RAR R AR A2 R R S AR

7. —FBAEK1 E 6HEFT ARG H HIB R EH ) o9 % &7k, ®
HIEET, RRAKREREEIR LRBRE, BIHEUT I K.

AARA IS 3R HRRAEARE b F Rk A @Ry, MEKA
BRERATZFRBHHER L, ENRERENIEET;

BEMAESH: AWBEEATHE 2X10°Pa UT, HRahm#kE LRl

ARk B HAER N

11
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ERXFET R, AT PANSGEIKRA, BERNALTEHN0.05~1.2Pa,

X H ARG E-100~-500V, st AR#ATHE S F % 10~30min;

\4

FERETR: RBEEENAETELA 0.2~1.5Pa, H£HKMGEH 0~-250V,
T A 3 69 Ao HOR B A 300~600°C, # AR E A 1~15rpm, FFRIEMEIR,
R AR B RH R G ) RIS A AR EAR 40~350 min;

BB TA Tk ARREMER, FEEREEFE100CAT, THEE, B
$ A HFB. R B89 71 B,

8. A A &K 7 ATk &k, RAEAT: FERESTERY, AL
AR ERARE B HEB, R BB, Jeith HFB,, sB AR H Ar, Jedt hEH 1~TKW,

9. de A RK T FTEGR &I A, BAIEAT: FERETRY, AL
F AR B AR IUAR HEB, iR & A MeN 2 & B, $e4t 4 HEB, A= Me ¥e, 38 i3 & JF & HFB,
Fo Me 3o % HFB, /8 & F= MeN 7R & ; 77 /5 HEB, Ye i N A AR A Ar, Se Mt sh R4 1~
7KW; 3B\ Me ¥ Bt N AR Ar F= Ny, Ar: N JRE R4 (0.5~3) :1, EMHIFR
H 1~TKW,

10, de ARl 2R 7 PRty ®l & 75 ik, RAFIEa T RS Faig A,

et & R Bk oF FF B 18] 5~300us, Ak X B R] 500~ 10000us
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