Jul. 2026
Vol. 46 No. 7

FERN I SO (L &
SPECIAL CASTING & NONFERROUS ALLOYS

M= AimE G EFI B G M HIEM R AR

THER ERE FRE EME

BigE ZF % KEH

(LHERBXRFHHAFE RS R, LiF 200240)

OE RS ROR S R A RS 45 R SR (Binder jetting, BIDHHE T v b4ORE G B M K B 24 S5 4 BOE fg

o RGME T

AR R WY 5 T 4 P R S T AR R BB RHA R S T AW . B R G E BT P R R 5 G R 45 ) 1 o R 4 R

7R 5 @A 3 J1% 3G I Inconel 718  Ti-6A1-4V Z5 ¥ 14, 45 4 Wi 25 i)

BH AR E, T8 AR B > 65% , e 45 8U% 8 >95% . [

T W E 5 B R 5 1 B RS 445 ) 5 ARk AT /SR R R AR A SN T DT B, 5 A U S i ot ik Ak e A B B R S B T & 145 MPa.
KR WU SR AR &8
RESEE  G353.11;TG665  XBARER A DOI:10.15980/j.tz22. T 20250226

Research Progress in Binder Jetting Additive Manufacture for Aerospace Thermal
Critical Components
LI Zhehan, CUI Xiaohan, LI Zhihui, HUANG Shudong, Ql Chengkang, LI Fei, ZHANG Yaozhong
(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240)

Abstract: For the manufacturing of large-scale thermal critical components in aerospace applications, binder jetting
(BJ) demonstrates exceptional material adaptability and complex geometry forming capabilities. Research progress in
systems and processes for both direct metal forming and indirect ceramic shell manufacturing technologies was system -
atically reviewed. For direct metal BJ, solvent matrix and metal salt binders achieve optimized compatibility with Inco-
nel 718 and Ti-6Al1-4V powders through precise regulation of rheological behavior and curing kinetics, achiving green
body density exceeding 65% and sintered density over 95% combined with two-step debinding and gas-pressure sinter-
ing processes. For indirect ceramic shell BJ, reactive matching exists between furan/phenolic resin binders and alu-
mina/silica powders, and flexural strength was elevated to 145 MPa with sol-infiltration post-treatment.
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Fig.1 Three stages of binder jetting forming process
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Fig.2 Effects of powder on billet quality for BJ formed titanium alloys
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Fig.3 Research progress in performance of BJ formed superalloys'
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