Fg -
{EL% FOUNDRY =),

Vol.74 No.7 2025

mE

AICIEMHISE f*ﬁfﬁié‘iﬁf' BEE2am#

oK R o,
(1. FERFRE B IFE&sH R,
2. PERFHAKS MERSS T2, LTVE 110016)

EEEN:

XN (1996-) , B,
TENSEVHESREE
SEeMREELA N 4EEEE.
E-mail: yliu20s@imr.ac.cn

BEEE:

FzH, B, IfRR. E-mail:
joli@imr.ac.cn; =8, £,

IMBEHRER. E-mail: dwu@
imr.ac.cn

hEDES: TG136
VEMFRREE: A

W EHHS : 1001-4977 (2025)
07-0854-14

HEA:

ERELMMEITLINE
( N0.2023YFB4603301 )

Wis R

2025-03-21 WRI¥FS

2025-06-10 WEIEITHS .

Rl EEE'

TkE 110016;

EES, BFE,

BE: EaAEReeRESEGVHEHSIEE. SRS, LIRMENMEIRE. FE
RERMSREMLEEE, ESREEMHSURRIE EINARIR. Tk, BUCEMHIER
RAURIER RAESF LR BES SR SIRE THIRARRRER . AXGART =0
BB HISIE AT IR RS BES ST HIIARER, SIS ERMRIVAFIN BRI
TN, TEERBCB IS ELAHIERERE. RESSREAEMAMHNIZS
. BHBREARHZFMEE. BIDTIAERRMR, DERMCEHISELF RS
E%géﬁﬂﬁﬂ_jﬁfﬁk%ﬁt, MG RS IR (DRI LR A 4 7 B (R R N AT 4E- B R RY
FERAIDM, WXRERAEHARBIERBREZE, FPNZAHERKERHITRE. K
KB E R CIEM HIE R ARRI TR ELRAAR, AR EEN NS EEL TR RS
BREESVHNEERESM.

XigE: BUCIBMTNEG, EEAGH; eREESMH, 81, RitE

EEEEEMH (Metal Matrix Composites, MMCs ) AIFI3T85F 20t 226051
¥, REGENHZMEE. MEREFERNEREY, ST 2X5E, MMCs
DB RESSFAENR, BERAEN. 8B, STHEsESLAHE(FNIGEE,
LIEHSGAE M. BTFERVMENZHE, MMCsRIERIEER =181 200 C,
ERBINE MPRRIF RS NEWREE™" . SRR Tk . BB T 4R,
RAESGHET ZHESaRTE—ERE HEHREE .. EENRMEERE" .
AM, XEB@RENSHIIURE, BERERRAR, THETAIERARY
RIBWRN AT RESH N HES, NMEREESH NS, B2 T, &
SAHRNESRENSHMRE S, mEETF4HE 2 REESSF (Continuous
Fiber Reinforced Metal Matrix Composites, CFRMMCs ) sS85 72 E. £
CFRMMCS{AR, &4 F ERIBHEEIRINE, MEEEANEREEESHE
RIERT, FRTHRIREE SRR, FDEESIMIEE" . CFRMMCSIELT4E4hma) 75
[ ERIE M NF e, TEEBRZ HHRNSREMFF, HEmsEm:
e LR R BT &E, NMESRASESHMHRITEERRENE RIS %
W, 5, CFRMMCsHFERRS®. MeaktFi0iEs4ee, EhsimXi.
ZETWHBHEREsinEEIgEINEE RN EEN, FERKRSHES uI&M
Rk ERDEXRAEM,

L51, ERIMRESIARIEINZEBESCFRMMCsHE 7 KEA5, HREIEEE
FFEIRRIKE . %E%%Diggg‘i\FEEAMﬂ MRZEHE, 52—sREEMKIEL,
CFRMMCSTEA MRS TEIIRIME S EIET, S0 smE AT AT T2t
SR, MOCIBERS ( LaserAddltlve Manufacturlng, LAM) BAREETLERE.

EBRTERGHENE. MHFBAXRSKERAERFNE, RETRERRE, 7



2025 ETHIETAS

CFRMMCsHIE 3l &1t T #ao R A, K
X FZEH T ERERILAMEZL AR FIECFRMMCsHI
BLZNEGEMRSRHT T Hid, BESTIEH
RAR, DE=ZRARYE, BNEE4ERE ERIRD
W G HER IO R A - B RN E R M B
X RRRAV LS LI R BN ARRSE, FXNZIHAT
REKRREHITTRE,

1 ERFgiEesRBEESH R

LN

11 Feait

EETHEEEEFHNRENRE, £EGHTH
hRFEEENHERSER. SEAVMHZINER
i, BTFAHESSBEERZEEARIFNFEES,
BB ERIEHEEREA4N, FEKEES
BNERESSREAZHEERE, NMEBZRF
SEMHRBAREEED . (FHERIA, ELFHRN
B HF M E SR BRI RREIEIFR,
NERHEHAREUENSENFME, BEEZMESH
HERHNRREENRNABDS. B, TR
EEAHERES It BEE SR ORIRE
KEEERE,

1.2 REEMK

AHESERZ GNREESEES ST FE
EEXEEMNER, RARNNEELRETIRSER
KREEFRWEERE, NMIESESMRRERME
Bt MENAREEE NG REE, MHZ
SR, IR ERNN DD, F R
BSMHZMEE. RESEBENGEREENEE
RIER SIS . ReNAEESREENTER
AHRETNERUER, NTRSEEMRNEREE
NIE; MRENEEEESRENENTRIURER
FUEFENHINAE, NIRRT RIRIRT R,
Zhicong GanS I B R A EELL T A4EIZ5RTi60 ( SiCy/
Ti60 ) EIKzz, HEMEEHRE (HIP) EETE, 4l
EHTRUEEELTHIZRTIOS &M, KM
KzPHEdiEd, RELEEFE—EEEAN
0.1pmiIRN/ZE (RL) M, $EEaE T Zh0E T %
ESTie0EAZ B8 8, FERNENEEEINEY
05um, ZRNEETEHMRTICE. MNELAIELYD
FFESETICEAERL -

1.3 ROPERBSHHENH
EESVHRERERNY RS, EEF4ERE02
BB RUETE, FHEZRFM AT RIERE,

mee
SimAE Founore [{7] [

FHERNY BEBRTREFEER, R8BS
SRR H-BERRAENGEES DURFERS RO REE,
MWMIEEHNT BERE . LhIh, FHADIESHY
KRERE, WEEERKRRERE, FRY BEIIEEM
B, HMmGMENELIANT BKE. X—IfEF,
ANy RITENREERESRES, NMIEIERES
MR, FREEBERDZMEE. Zhicong
GanERBREERELHE T SICI/Ti,AINDIEIRTIL?
( SIC/TiL,AIND/TI17 ) E&# KM, &INSIC/Ti,AINb
RN EESRREWNZ, oy BHATIL,AINDER,
Ti, AINDER PRI R E RPN B R LT 4
Wz, 2 REITILAINDTILZRE, RETIITEER
RS,

2 ELETHENLR
2.1 BRIGEELFHE
EERUETHESSILERE. SRS, WS
. BRI E T Eee e, (FHSICA4ES
BEEEAE, TJUBALEREES. WEEFESH
EEESEEMHI, EEtextron AT FENSHERETF
R EX SR B RIS EMRIIEAY o I BRIFEE
HRIIE, RAKFSMERIR (CVD) HIECESICEF
#E, SELIFRNE, MSEZNSCSHEY, FASCS-
2, SCS-6, SCS-ultraZ™, ERAIILRIASHEIAR
fe. FAdL L RE=MPERFREBHARAERLF
RIZEMHHAFI TIE, BB WIESICA4En]
DS Er=, FHEMEEEPIRNEL, BEERHE
B,

2.2 R4

EERTHEREERKREVENAEESE, &
EMER. MER. KRNSBSARMERE MR
%, ARULEEZENSOEM. HEGRSNED
M, TIINTIAARFERAERY), HEFHEHESEE
NEkeN=RE, BNESREERSE, FHAESS
HMALLRED, A RESMHRERSNERSR
1%, EMSREWRITHERETIIZME, EWEN
B RE. VB, %%, S EVLERER NERE
1 (A REEIPFIERSE ) . XENBANEEEEE
BRI RAES, TR EaMtee, =aRH
R, MMiEe WITRMNEX M Sa 4. Yunfeng
BaiE R B EZ S F R A HI ST HIEE /AR (Ti-
C/AI-TI ) FEEEMH, SCJ/AIEERIHE, Xih
FEEEGMEEAHMOIEOHFRED RS
T137.04%7%1207.55%, EVERFEBEBEERS,
BRI BB DNE 2R RS,



F

Vol.74 No.7 2025

1 H —_
{EE FOUNDRY Em S E

(a) SiC£f4E

(b) MRS

El ERFREEARTEFRISICH4E R Hisaimrs

Fig. 1 SiC fiber produced by Institute of Metal Research and its cross-sectional morphology
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Fig. 2 SEM images and EDS analysis of the composite
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Research Progress and Prospect of Continuous Fiber Reinforced Metal
Matrix Composites by Laser Additive Manufacturing
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Abstract:

Due to their high specific strength, high specific modulus, corrosion resistance, wear resistance and high
temperature resistance, continuous fiber reinforced metal matrix composites are effective materials to reduce
the weight of high temperature parts and improve mechanical properties. It has developed rapidly in the
field of advanced materials and shows important application prospects in the aerospace field. Laser additive
manufacturing processes and comprehensive properties of continuous fiber reinforced metal matrix composites
are summarized in this paper. The process parameters, product microstructure and properties of continuous
fiber reinforced titanium, nickel and iron matrix composites prepared by laser additive manufacturing are
mainly reviewed. It is concluded that the limitation of laser additive manufacturing method to prepare
continuous fiber reinforced metal matrix composites contains three aspects: (1) the fixation of continuous
fiber. As the additive manufacturing process advances, the fiber departs from the initial position and the
defocusing magnitude deviates, thereby influencing the heat input received by the fiber; (2) the preservation
of fiber. As the reinforcing phase, the volume fraction of the fiber is not only associated with the properties of
the composite materials but also directly determines the manufacturing cost of the composite materials; (3)
the interface bonding between fiber and metal matrix. The interface of the composite material plays a decisive
role in the load transfer process. Due to poor wettability, significant differences in the thermal expansion
coefficient and elastic modulus between the fiber and the metal matrix, there exist issues of physical and
chemical compatibility. Residual stress is generated from high-temperature cooling to room temperature, and
internal cracks are prone to occur. The research ideas and solutions to the key problems include the utilization
of wire laying devices to secure fiber and the regulation of additive manufacturing parameters to enhance the
survival rate of the fiber. The future development of this field is prospected. Laser additive manufacturing
technology has many advantages and great application potential, so this technology can be presented as one of
the development directions of efficient preparation of continuous fiber reinforced metal matrix composites in
the future.
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