#22% #81 b H % % Vol. A22, No. 8

1995 47 8 CHINESE JOURNAL OF LASERS August, 1995
el > = v AN H-
BB SIRAE S RN
H ik Wi &
(REBYETERMCE . K 300160) (R TR, X 300191)

RE BRIMAGEZEFRTLENLETHRERMERES . HX—HAEHREER
& & +WC Ml MCrAlY &4 (M=Ni, Co)+WC H#{TRIEHIRE  HMBOLEE BT A At
ik R R BENRES &+ WCHEERIRYE, T MCrAlY +WC A EER R 5
REEWUNHEEEN AT RANE L LR HEAHG 1~4 . HPUMCrAlY §&+10%WC
BOLHE L F MR,

XWE MAKE.HBEEE AL TEME L

1 5] =

AW R A RE AT e R R E RN EREEEEE, N MCrAlY § & (M=Ni,
Co) RREFREEMER WC AT, WCR—FEEARLY, EFIERENAD SRS
&rh o RRER R #TRER SRR EE. EVRRHERE, § WCHRESER
RRLHETTUAERR T IRSH SRR, FENMERERNSIBRPREREK M
HE WAL O T S5 B TR IR B, WO RL TR AL, R E T B s k. AROLE B T
Hl&& WCRITR E R A A R, E RO B B BB RO TE 2 HT L E R W
AR BN, o, AR 7 Bl AT BOB A 2 R B/ B AR BEAR, W WC ik 5
RN E B IRRR BE

2 R

2.1 TRER '

R 5 kW CO, HOESR MBI H T HERN ., BOECHL L 85 & 5 H 4 (I 300
mm) , FOt 5 HERE R, KA 2 mrad, JOGR S 200888 a0 6 R R B R 2 AR E AR A
FHEREMN., HERATHOCEER 55 mm 4, KHERY 2mm, ¥EH KX ST HEE
HAE 2~10 mm/s, HOETIER 1. 0~2. 2 kW, i ZEHF BT XERN  RBKXEREEE .

BB BRI 7~30 g/min, EMS[HE 0. 2 M/h, BMESKFEMA 40°, B RKiKEH
REE ¥ 15~20 mm,
2.2 BESR

I RIEEEEEME, — R MCAlY §4&, 5 —RREAEFREE. WCHIMAR 10~

WHEHRA + 1994489 F 30 H; WRIBUHMB + 1994411 A 28 H



8 1 BE% MOt ARBS RN 633

30wt-% . WREEMRMANE 1. SENKRELEILR RS N 2.

Table 1 Composition of the powders (wi-%;)

Powders Ni Co Cr Al Y Mo w Fe Ti
MCrAlY bal. 15. 0 22.0 10. 0 1.0 - — — -
CH-01 47. 6 8.5 5.8 9.8 — 4.8 16. 4 4.5 2.6

Table 2 Integrant of the powders used in experiments (wi- %)

1*; 70 MCrAlY + 30 WC 2% . 80 MCrAlY + 20 WC 3%, 90 MCrAlY + 10 WC
47, 70 CH —01 + 30 WC 5", 50 CH —01 + 10 WC
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Fig. 1 SEM photos of (a) MCrAlY +10% WC and () Ni-based alloy+ 10 % WC claddings
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Fig. 2 Microhardness of laser cladded layers and hot-  Fig. 3 Iligh temperature hardness of the laser cladded

affecting zones of 1. Ni-based alloy+4 30% WC; layers of 1; Ni-based alloy + 10% WC and 2;
2; Ni-based alloy + 10% WC; 3; MCrAlY + MCrAlY+10%WC

30%WC and 4; MCrAlY + 10% WC at room

temperature
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Fig. 4 Weight gain vs isothermal oxidizing time of 1; Fig., 5 Weight gain vs cyclic oxidizing time of 1.

1CrgNigTi stainless steel; 2; Ni-based alloy - 4CrsMoV,Si; 2; Ni-based alloy + 10% WC and
109WC and 3; MCrAlY + 10% WC laser 3: MCrAlY 4+ 10% WC laser claddings at 950 'C

claddings at 950 'C

3.2.2.2 HHHEBOERELLE

o AR — R PR 2 R AL R RO ST RS, B R A AR EFRE L X
BEFREE+H10UWC,MCrAIY + 10 % WC 5 Z LA BB A A 4CrsMoV Si 97§ 3 Sk il %
R L 5, LA L, TR R 4Cr MoV Si TE SR SRR By, H A b E B (£
D s BF AR MCIAIY + 10 WC BB E (4 3) ERRE & HIOXWCIHEERERES. &1F
IRk 400 min(40 )R, MCIAIY + 10%4WC ESAL TN 1. | mg/em*; MEZ RS S+
10%WC B3 2.9 mg/em?®; i 4CrsMoV,Si N3k 7 mg/em?, &AL K #EF A, 4CrsMoV,Si
7 AL B F 75 A 1) 24 60 min (6 IR AL BEFRESE+10%WC 2RI E/ETT
fia 34 7% 1) % 400 min(40 WG EAL) » i MCrAlY 410 % WC 2 Z£ 500 min (50 R I§H E L)
MFEMFE . ml EARERES P4 B vl 5, ERRREE T m AES RS &+ WCIHHE
B BT s (B2 U AL 4 E U MCrAlY +WC G B 2 & IR 3. B, mT A48 X e T4y RAKE A
BORAEFT RN .

4 EiREFEROCEEIZN A

TN B FIL TR RAL TR E P A R R . ETARN, Tk Z = EN A, 3
TR NESE , RN E R AZ 1000~1100 CHERELAMEBRMNFHERIIGRIBIKGE, B, Bk
B TESHRAES  ERE R A E BRI RES T— 5.

SERBOEEE T LB — SRR —E LT, Ul R 20306 B RO RA g, ik T,
ESEEES) . XEERIE T S HEZNEIERSETLARTIHERE.



636 28l 5 ¥ ¥6 22%

TR RS K3 2 1 37,4%,5" , WORE TEBECh 0K 2. 2 kW, Tk #4654 rpm,
B e BEG AN 10 mm/min, TL3EH K 4CrsMoV,Si 4R,

BOLBE BT VS EIRZEEL 1. 0 mm), 25 680 ‘CE A 1 h 5, BAREEMLE, ¥
7T ENRB SLEE MY ER 60 mm, 20" H7%E, A 500 mm K A9EEFLAR 2000 mm fF .
LREBLERY 3" BETLEE 1538/ CIMRBTH) 4" BETLEE 73 8/ F
MRETFH) 5" RETELER 97 8/ FEMRETE) . HREEW,3" BETL MCrAlY +
0%WOEMBEK, HXR 5" RETMLREFTRSES+H10%WO), BEMR 4" BETL
(BEBREE+H0%WO, 5EEBEHL ETLEAY 30 8/4), B Ha 1~4 5L
.

% ERR, ATBRI TSR (D IR ERERE LS SN TRETRS S +WC M
MCrAlY +WC R SEM RKAIEE Bl X FRiH 4T ALMBESE T EWHETHERA
MEH; (2) MHA S SIS E RO TR . SR EE SIS S A ST T 3
iR, AR, RERRA S+ WCHE R M BIRYERT , 1 MCrAlY +WC 48 By Sk tE
BEEE (3) MEHFERLSYBEEN AT RN ETFAT L L BR A SR 1~4
&, 5 MCrAlY +H10%WC I EE EMmE K.

g2 F X MW

1 #KiR, BHR. BRaERROBEHEE . iRk A4, 1992, 16(6)144~47

2 KR, BRA. BAKESRSEAESHETR. 2 4544, 1992, (12):13~18

3 J. Singh, J. Mazummder. Microstructures of laser clad Ni- Cr- Al- Hf alloy on a-strengthened nickel- base
suparalloy. Metall, Trans. A, 1988, 19A(8):1981~1990

Laser Cladding of High Temperature Alloys and Their Application
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Abstract Failure of the high temperature tools includes mainly hot-wearing, oxidizing and
hotfatigue. According to this character, Ni- based high temperature alloy + WC and
MCrAlY alloy (M=Ni, Co) + WC are coated on the steel substrate by laser cladding. The
observation of microstructure and mechanical perfomance of the claddings have been carried
out. The results show that the coatings of Ni-based high temperature alloy + WC have a
higher hot strength-hardness than that of MCrAlY alloy + WC, but the latter has better
oxidation resistance than that of Ni-based high temperature alloy + WC. The above two
classes of coatings are applied to the seamless tube plugs, as a result, the service life of the
plugs has been improved by 1~4 times. Among the coatings, the MCrAlY alloy + 10%
WC is the best.

Key words laser cladding, high temperature alloys, oxidation resistance, seamless tube

plug





