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Research Status of Laser Cladding Technology Material System
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Abstract: Laser cladding technology is an advanced technology that uses high energy density heat source to strengthen
and modify the surface of materials. Compared with other surface strengthening technologies, laser cladding technology has
unigque advantages in coating preparation due to its high energy density, low dilution rate and fast cooling rate. The material
system of laser cladding technology from six aspects of metal base alloy powder, ceramic powder, composite powder, high
entropy alloy powder, amorphous alloy powder and functional gradient material was reviewed, and the performance
characterigtics of various cladding materials were analyzed. Finally, the existing problems and future development trend of

ISSN1001-3814

laser cladding technology were summarized.
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Fig.1 Laser cladding coating material system
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Tab.1 Comparison of advantages and disadvantages
of typical metal base alloy powders

SBIEGEHAR (/W= B

3.1.1 NiJEAeHK

Ni ZEE S AR EA RAFmvE s vE Jf DO
DE e T R 57 TR Ik BT s S P RE AN AR oy P
Brit, w0 TGS ER AR R Z R S
JOf FHTFR I P — B e 0 T i T A 5 T 5
o 4y X 48K,

HHT, 6 Ni AR 51t F 2500
Ni-B-Si ZFl Ni-Cr-B-Si R A 4R RM, Ni L4
SR BT L S il R 2 2R T Fe Co,
Cr W Mo S50 &K 1) [ A /E 5 s AT s Ak oo
(40 AL Ti Nb Ta %) JE 4 e b &4, is 2107
WeRILVER; 2 B Zr FfG + o0 % 4 W Asiik oo
RWEA, Ll i, 56T iR REg 5 5
X Ni B G SR & oo R I TR, AR LA
Ni FE G SR & TR B & &t o L7 A 4

SR BN 5 S B Rk AR

T SCAEE R FH BE X OB L T2 7F 304 AN
4 3 1 )5 B Ni-Cr-B-Si & 48y K £ #L Ni-Cr-B-Si
EEMRKFEM C Fe.Cr.B.S L EH M, 45
FH NI Al Fe JT 2 AT LUE TEBR A, A 21 5
sALVEA];Cr e E —Jrifiex 5 C M B TR IE i —
BB R A 7E FE R A A RE AR, U0 MoCs M Cs I
CrB, WA, B THOLE L T 28 YRR, Cr o3
5 Fe Ml Ni JGEJE I NiooCroFens, TEE 7L AT
R SR RIVE T, PRREAT 5 i ) R 0 R A
F it
312 Co#&4kAE

Co A S My A HA L5 AR S DL RE Tl LA
R AR EPEAE R, (AR AR SRR T =3z g
FH, — & T AL TR KA 4 S5 b e TR 43
SR w3 T A AT XTI 58 4 2R 4T 2% 1 i Ak Ak
AR ECAILA I A% H T ) R SR A 25 A R
i PR v TR P

H AT, X} Co A MR MR 5ikit, —s
JnA C.Ni Mo.Ti .CrW.Cu.Si fil Fe Z&i{k it %, LA
P Co A &M AR MMERE  Horb, Ni ST AT AR
Co S5 & MR I K 250, A AR 7 2 248
UM s Mo Ti 8T BN A W] USRS 7 2 Mk
FIVRE I s S in3d & 1Y) Cr JCR REA SOt i 4 )& R4k
B YRIE R, I BRI A= 1 s i tel ) Lu S5
KOG HARTE 304 REENFmIH 45 T I8
] CoCrMoSi I%)2, M TRHIBEHIFEH Mo JnR M
P HORNZwHT, WZETAER T CoMo,Si F1 CoMoSi
Wi Laves FH , S 35 2 55 1 0 )23 14 1 B AR s

J T HETE Co BB M ARIMERE, WIAFIT
2 N H G o R 2 L SURE RE Y S Mt 2 R
BrB: Co A& MARMEEMIT HMZ—, Kk
e H13 AL HAN R il 48 T A [F B 7 i (Twt%
11wt%  15wit%  19wt% ) i) Co 3L )2, 1F5¢ B T &
SHEBZ NSV SRR, 250K M B &
(IR, 32 TN T ColB sy, Ak 4y B o A
Z IR R IR BER)E T AL R
SUAEBRIE  BOE ST B T2 ] L 7R e G Bl e A
(R O T H e 7 2R
3.1.3 FelABEHAE

Fe LA &M AR HA M & . TS MEAr R,
H5 Ni 3 Co 545 M A M HBAS S Ik, A HAE M




PINT TS
Hot Working Technology

LU, 82 R TR DU TRl 52 2
R ERA AT BRITEAIE )R 2251, Fe Jk
B A AT A WA 2 ] D 25 R e b R 1 AR
JEE IR S LRI, SO B BRI R BE8E K
Z N, T Fe A &M AR S MM B EA B i
(AT R RAH 28 PR FE OIS B B R & TR 2 1)
O I I Lo Y (O NE Bt vy S U

HET, BREEA S AN o5 U 2 2l 48
Fe.C X (X & Cr W Mo B %) %5 n X 4T, I B 12
P F B WRAHLL AR, SR ALHL] =20 D RS
TR Ak S SR oA IR AL P 3 s AR AL Feng
L5 R ) B U R RYES N, T IR A —F
i Fe,C B3 b W 4 A MR AR 2 14 1E
JEAEAS R Z B AU DG 2 AT T T B o8 1, OF
PSRV 2 X EL A A 18 A X sk

B, SHMEEESSMAML, Fe b4
WARIAEIEE 25 = A e RGN . 7E Fe it
HEMARN R L, — SR AT IN Ni T
(1) 7 2R B 7 )2 1 S SRR 2 Xu 253
ACr5MoSIV1 & il & T 4 M AFITTRIR A1) Fe
B2 IR T Ni CE SR EE
“EVERE S I ERE Y2, 2RI BEE Ni TR
SR, BRI, (HE S
Ni JCZE, AT A RR S T2 A opb ) v Fnift i ol
314 HAbERIESESHKR

R T ERSE B ILFERIL SR A S AR M MR R ),
B, #XT&REESMARNIR ST L b
HASE BERE BRIE BRIE RILD K 4 IR AL A YR AR
BRI, XA S MAR IR EAT AR
PEFT SRR, AT LAl AR A 20 SR T HE 2 Y
R T o o R DA B AR A SRR

Li SFPVEXHE G T 2000 48 1 B A i EE 45 I (R 45
B RETEAR P BER)Z VR S0 S S5 ), R
PO CIEEHARTE 45 MR HH & TG EIRZ,
WEEEMESGRE T o B 2SR , H R
A RAFRTH T, Zhang S7E AISI 1045 4§ 1K
Uil & T 5 A RIFR & 456 e L E TR 2,
FERRSE T IR 2 AL L ZEE | R R ek e, &
PRV 2 0 Sk A B (P-4 B2 558 HV ) Filifin Ji ok
PETE 3.5Wt%NaCl ¥ 7 H -5 AH [F] Bl 7 1) 4% A i Sk B
R BB IEA Y . He S5P97E S355 14X 2 T il 45
T NilTiC/LaO, ¥R 2 A2, Hal i A

52T G EXR ZHA SR 451K,
Bl 25 1 0 3 T, VR 2 R FL RS ARG B R AT
TRIZAL ARG AR SRR, 4 AR AR 5
B, M EE AR 7.5 mmis B IR 2 LR A T
AEfAE
32 MBEMRK

(R svyi v =W SR A (A Y Y N =
Tk TR T ek D R A AR A S e L A
WK AR EETT DL R AU 3 A5 40T g T4 3R it
FRARRE AR B Bk R B KBHIE A B T30k
SEE BRI 5 = e REVR 2 BUBFSY , ANt BE B B 0 2 |
TR PR VR 2 T el P S U 2 RN AR W B 1R 2 46
AR R IR Z ALK 2, HTHOCIEE T
AR B8 U2 1 B B 0 A T ARl R 2H i 4y B
—PEMRMEZERE AR,

* 2 BEERERENSER
Tab.2 Classification of high performance ceramic coatings®

e Rk
T o 0 = Al,O;\WC.B,C.TiN
TS e g e )22 SIC.VC.TiC/TiB,
TR Z YSZ CYSZ
AR PRI KA (HAP) 38085 i A

321 H—FEMmAK

Wi e b3 R — L 53 M i AL B B 4 R (WIC L TC
SIC) ALY F Bk R (A0, ZrO,) WAL By B % b3
K(BLC.TiBy) LA B E R AR (TIN) X 4 K,
PR A S BEPE B L3R 30, Horp Ak
B e AR RNtk A B e Ry A S H RTRHIE A 530 FH %
RIZ PSR R AR TP AEEER T ALO, P %Ky
FRNERIEEA R ARG SRR A R — R )Z,
FE IR IR ST T HA ST S oA R, 4R E
B, W) RS B IR S PR AR TR A T 3 14
Ft. Chen Z527E Ti6Al4V FEA R RIAE K TiC

* 3 ¥ ABEH R

Tab.3 Thermophysical properties of commonly
used ceramic powderst*!

AlO; 2050 211 402 3.96 8.0
wC 2632 580 708 15.77 6.2
TiC 3140 240~400 412 4.25 74
B4C 2350 =400 460 2.52 4.5
SiC 2300 - 480 321 4.7
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