- 290 - i@k 2024 4 SE 87 % 53 1) http ://www. hxtb. org

At/ R E R B R AR TR TR

My = 1,2 = 1,2 g 3 b3 > 3,4
MEF" EEX?T OBRE ZEN THRE
CHESN B 22 BE LA TR BE A5 450064 * HNBHE 2 BE T 59 48 $UF 108 A 4 TRBFE hob
M 450064 ° WHE Tl RSEHLE TRE2BE FBI 450001; * #1scia WM 450046)

BOE WOL/O6N A LS 0 B R GRS E M R, RO R WA R OR ST T . F
A BRI SIS R G5 R D RE — AL B T ELIRY, R R TR R OGRS R A RO B IR AT, 2 Y
BT ST B PR A, A SCERIR T WO/ 9 Ol B 88 1 B 1 R ) BB AT 8 3k T, R 8 A T O/ 9 Ol M e g e
B JRUER L 5 1 B R REAE AN N R L, B AT 1A% 2 R BOR TR B T A A5 A BT R R R R 5 Uy T
RN SR, BTE T OG5 R T FY) 45 K BT 3R B AR N Ol B B A A R, O e BT O/ 0
G Ve B L -2 4 - T R - AR — AL i R R

X BOLME JOLME  ONBEOR  SWEHT SuiukREEE

Research Progress in Laser/Phosphor Ceramic Forming Technology
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Abstract Laser/phosphor ceramics exhibit exceptional physicochemical and luminescent stability, rendering
them indispensable in the fields of laser technology, lighting engineering, and display applications. Ceramic molding
technology is a crucial factor in achieving the integration of material structure and function, which directly impacts the
luminous quality and service behavior of ceramic-related devices. It remains a hot topic in current research. This
article reviews the latest research progress in laser/fluorescent ceramic forming technology, systematically summarizes
the principles, forming methods, technical characteristics, and application scope of this process and focuses on
analyzing the impact of various forming technologies on ceramic preparation, structural design, and property control.
Finally, the issues pertaining to structural design, blank formation and photothermal performance regulation of laser/
phosphor ceramics are deliberated upon, with a forecast made on the developmental trajectory towards integration of
formation-structure-function-device in laser/phosphor ceramics.
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Fig.1 Photos of the large-size YAG transparent ceramic

dome (@ 120 mm)
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Tab.1 Comparison of functional ceramics parameters prepared through dry molding technique

Wi ¥ A JR I FE 71/ MPa LR WIRES JEJE/mm EHE Sk
YAG: Yb i B [ % 200 Hos Bk 4 82. 5% @ 400nm [64]
YAG & W Py % 250 B B 1.6 83.8%@ 1064nm [17]
YAG:Yb,Cr % W Fij & 200 FLos Bl 2 84.5%@ 1200nm ,82% @ 700nm [20]
YAG : Nd i B B % 200 B be gk 1.7 70% @ 500nm [25]
YAG B % [ 15 200 FLATPegl 15 83. 1% @ 1000nm ,76. 8% @ 400nm [22]
YAG : Ce %6 H % 250 BLzs begk 0.4 57% @ 540nm [26]
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2019 4F, Jiang %5 " SR Al K 5 30 4E J 0 &4
BHZS R MR EFHESR ST YAG/10 (at) %
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YAG : Yb ~V-TH i 5 P % 0O & o P % AR 09 B K i
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JERER 0.3 ~0.4 mm [ ZEF R (JEE R 300 ~
400 pm) ZHEZ RG] EAE BT T YAG:Nd
B P %, HAE 1063nm 4B RN 77% ()R
FEH1.5mm), Belon Az L0V BIE 5 T AR K R I
B TR F LA AL A S T UK 2 5] -3 9 ) A AR
EXT YAG-YAG : Nd P % & 25 M fig 19 5% ), 76 il
IR R BRI 60 (vol) % W £ R I
40 (vol) % C T, 53 WG AL 45 57 (B) A1 28 5|
(P) 433k 4- R F R W R\ PVB Al BBP, #F 5%
KB, R IR K SR ) B A AL R i = A
B/P b 4 08 . Y A AL B R
50(vol)% . B/P [t A 1 BF, ] I 30 B N
1. 14MPa, K FH 1.5%, K EHRFITHES
JERIEMBRES G AR5 2 )2 YAG-YAG : Nd & W]
Ve i (JEFE N 3. 8mm) 1E 1064 F1 400 nm &b () 1%
JeRAY 9K 54. 2% 1 52. 1%,

2020 4F, Feng 45 SR Tl K 35 i 4E AR 25
B BRAE 25 TR 8 2mm 1Y AION 3% B P
,HAE 2000nm P K 4b B9 35 EFR 84% , 2021
LA A TR B AR K SE 3 — A BR T2
ALO, i W P & , R AL 23 B B9 & & PVB I
) ORI — BRI T A TE 2h IS, 3R
R A e B A TE R IR, ALO, B

AN
=]
%‘c
&
i
il

B B %5 4530 0. Tmm . 2022 4F, Xi 26 s H
IR LR AE B R 45 A LA R A5 il 4 T YAG & W By
Z(100mm x100mm x1mm) , H7F 400nm 4k 14 3%
JEHR 82. 8% il it FE il b 2l T 224 1 AR Mg
BRI Bh ATE  E 2 iR,

Tensile strength /MPa
-

R Value

B2 (a) B EHERE, (b)) MBEIBHEIE, (c)RE,
() FEEEE YAG BHBAEM B
Fig.2 (a) The green tape on the carrier, (b) the green tape

casting after cutting, (c) the green tape, (d) transmittance

of YAG transparent ceramics with different solid contents!*
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Tab.2 Comparison of functional ceramics parameters prepared through tape casting technique

P ¥ 5 T SRR FR 7 A LA 5 EHE SCHik
YAG : Nd i B i % 7K 3 EBETFK Isobam 77% @ 1063nm [39]
YAG : Nd % W P % E| Y/ & Ml MFO .PVB .PEG 84.8%@ 1064nm .82. 5% @ 400nm [ 32]

YAG/YAG:Yb P&t dE/Kk3E LW W MFO PVB .PEG ,BBP 82. 5% @ 400nm [38]
Al O, P % |y 51 Ol T Fats and Glyceridic oils . BBP \PEG 52% @ 2000nm [36]

YAG : Ce %G H % ok 2 M K PEI.PVB .PAG .BBP 80. 1% @ 600nm [37]
AION i B Vi i E[V/ -2 LB ZHOR BBP ,PEG PVB MFO 84% @ 2000nm [41]

YAG i B B % ek % .

PEI . PVA PEG

82. 8% @ 400nm [43]
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JE (R R, DA A5 3 35 50 P 4 350 B Rk B2 vy 1 P
R AR A A RS 7 8L 45 b 04 2R R AR

2016 4F, Yin %517 SR FH B I 1 4SS AR 1 45 T
YAG : Nd 3% B B &, R [ & B2 54 (vol) %,
W % 7E 1064nm F1 400nm Ab (1935 6K 53 51N 83%
H180% (JEFE M 1.5mm) . 2018 4F, Yao 25" Bf
5% T ANIA] Isobam %S i F1 [ 5 5 % YAG B & 3¢
RIS 4T B S W, 45 R R, Y S B
Isobam 53 512 68 (wt) % A1 0.5 (wt) % B,
TR MR R AR, P& TE 1064nm 4k (135 6% N
75.7% (JEJE M 2.5mm) . Shahbazi % '*" 3% F %
JRE TR R R 25 A SPS R il £ T MgAl0, % W]
PEI R, A A SOR A SRR P OB A [ R 85
(wt) % K5 BEH TmPa-s B & R H% R 65%,
2% SPS Begt )5 JEEE M 1. 2mm (X MgAlL O, 1% W i
BAE 1100nm 4h 1935630 86. 7%, 2019 4F, Liu
S MgAL O, R JEURE, 43 B b A 5 R Y 2,
R R (Dolapix CE 64) , 5% FBE i 1 AL Al 7Y 45 4 34
RN 2 T MgALO, i B %, KRR [ &
N 54(vol) % , il £ 1 28 BRAE X% B Ry 57% ., e
455 MgAl,O0, 7E 600nm I K 4b B i3 Ot K K
81.7% ( H & N 20mm, J& ¥ N Imm), Wang
SR FH R I A LR (AML MR R ) il A T IRJE
YAG : Ce,Mn &M ZO0FH %, HAE 1064nm Ab 1) %
N 80. 1% (JEEEH 1mm)

2020 4F IR W AE A ST T AM SR T AR
T b iORLE S BT MgAL O, ZE AR % B
Kbk ZSCERE R M, A SR S R
SRR A AT AN 53 BIGR) 53 53] hy 3l B R Bk ( APS) |
N,N,N' ,N'-DUH 3 7, — % (TEMED ) Fl1 5 7 ¥ iR
B (NH,PAA), W58 & BL, Sk AM M) & &K
15% i}, MgAl,0, & 2 (9 A0 X5 % B 3R A3 i K {E
51. 1% ,JE 5 4mm () MgAl, O, Fag B [ % 75 ] I
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Fig.3 Photos of Nd : YAG ceramic rods under different
drying methods (a) dry under 55°C hot air ( with bending
phenomenon) , (b) composite drying method, the ceramic
picture after vacuum sintering ( ¢11 mmx190 mm) , picture

of processed ceramics( ©8mmx160mm ) (1]

2021 4F, Trunec 4" SR FH B Jig 1 4 25 A 4
SRR 45 5 LA AN 4 R R O A R Y
AL O, B T00, 3 5 B v i T S A A R AR 1
P H | 3R B0 v 1 Y ) U 35 78 5 T pe 4 1ot
TP A AR T S5 /0N DTG i B 25 25 T ) e 2 BIF B Jon
T /ME, #E 633nm P K AN HA 72% 1Y 1 4B
SR, Gao UV R I & LA LY &R
Wb, GBS BERE TR AR IO AR () R 3R be 2 Ja
il £ T HAR lmm LIEAEHY YAG : Yb i B B %%
£ 555 R AR e B e R B AT ML D
A T U B 05 R WG EOE, I 4 TR



- 296 - b2 ik 2024 4F 26 87 & H 3 )

http ://www. hxtb. org

Chen %"V 58 T F J6 8 R0 068 Je 1A A5 ol R0 Xof
YAG M % 805 Ak R B S5 A s e, 2R RE R
Isobam ¥§ fill &t 24 2 (wt) %, K KHAY [ & & 4
60(wt) %, il B 25 hedh i, 1+ He i Y RN B i
P 2 1 YAG B % (JEJE 4 1mm) 7E 1064nm 4k
(33556 5 9 A 77.79% F 81.26% , Yao %1
FIHBEETEA R (AM R R ) 454« B 25 14 i +
BIRF FEHIRT YAG B WM&, 78 H 4% %
BHE kR o BOR AT B R B (ACT) 1 TMAH,
SIRFA APS  HOBHRY [ & 5 R 50(vol) %, HAR
i 35mm 1 YAG i B B & #E 1064nm &b 1) i %
H 82. 8%,

25 BT IR B R R R RN B OB e A &
BREL i DY [ Ak B8 Oy 65 Ry 359 250 1 Wl s R AR 2B

of transparent vs:vac ceramic sber v

of transparent W””

[

of ti"dhé}:)'hr"eﬁt' "

Bl 4 (a)BENTE=IE,(b) YAG:Yb BHKERFHM
Fig.4 (a) Photograph of green fibers, (b) appearance of

YAG :Yb transparent ceramic fiber >
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Tab.3 Comparison of parameters among transparent ceramics fabricated using different gel systems

W) ¥ 5 7 JRI R F PNl HeRL 1 £ B b SCHk

YAG : Ce,Mn i W] F % AM PAA TEMED  APS 55(vol) % 80. 1% @ 1064 nm [49]
MgAl, O, 7 U iy % AM APS TEME NH,PAA 40(vol) % ~47(vol) % 83% .86% [50]
YAG % W P & AM ACT . TMAH _HEA 50( vol) % 82. 8% @ 1064 nm [56]
YAG i P& AM TAC . TMAH (APS 43 (vol) % 83.2%@ 1064 nm [52]
YAG : Yb Vi % £ 4k AM TAC ,APS TEMED 53.0(vol) % 80. 0% @ 1064nm [54]
YAG i W B % Isobam Isobam 68(wt) % 75.7% @ 1064 nm [46]
MgAl, 0, i%& B P % Isobam Isobam 85(wt) % 86.7%@ 1100 nm [47]
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Fig.5 3D printing process of fabricating transparent YAG
ceramics: 3D printing, drying, debinding, vacuum sintering,

annealing and polishing[‘ﬂ:
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Fig.6 (a) Debinded ceramic green bodies from different
solids loading slurry, (b) ceramic green after removing

organic matter, (c¢) YAG ceramic tubes with and

without crack after sintering[m]
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Fig.7 Appearance of the YAG : Ce tubular ceramics

Thickness: 1.5 mm

from (a) top-down, (b) front view! !
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