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Abstract: With the rapid development of food 3D printing technology, its innovative combined application with various
auxiliary technologies is attracting more and more attention. Laser technology is characterized by high precision, high
energy and rapid material shaping, which matches highly with the personalized customization advantage of food 3D printing
technology. The combination of these two techniques shows great application prospects in the field of food processing.
This article begins with an introduction to the current development of food 3D printing technology and laser technology,
and focuses on the application of laser technology in food 3D printing from the perspectives of laser parameters (such
as wavelength, power and pulse) and processing advantages. At the same time, this article points out the challenges
facing the application of laser technology in food 3D printing, such as food safety and application limitations. Finally,
this article summarizes trends in the deep integration of laser technology and food 3D printing technology and points
out future directions so as to provide a theoretical basis for the innovative application of laser technology in the field
of food 3D printing.
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Fig.1  Application areas of meat protein food 3D printing
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Fig.2  Comparison diagram of 3D printing before and after

laser irradiation

2 BOCHARLE R R3DIT N R

2.1 BOLSECS & W 3DAT B

BOLSH (BFRBK. ThE. kb &) hiE 70
5 b A B 2 A5 1 UM BRI 7 3, X E 3R Rg e £ 5
SDFTENM AR &, AR s . AR AN A S i SR Ak 4%
HIEMBOCSE, A RRSL I S 3D EL I R b A A 45
fil, AT SEIL A 38 S 5 Fa e e

1 BOESEOS 3D A
Table 1 Effects of laser parameters on food 3D printing
HEEH AR SEIE BN
W ARKEL AR BRI, Mk AHMFBERETK, NEBHKR )
e Hot (co.fiot) eRESE EAARN A
W% PEIRESHRMEETAZE, TRamianEs AHAARIAN [30]
\ P MRS, (KB BB 1 TED o
WHEF i Hﬁgy fjiwjﬂ/g%h?gﬁﬁ " QHHUL%?W}EE;:* [31]
HRER  OURERTARBRITOEE, RARERAEY  AMATARRTAREER (33
s B eHTET R, ek EHEE, WS [35-38]

211 Pk

BOtp K2 mIDITHHBREZ —, ©
LB RSO P 5 37 R B AN S M B, R T S0 £ 53D
FTENM R B ROR . Aiso ™ Vi F Ve 4 BT AR 4T ENAA
RHTEN & AR, I AEOE (=450 nm) #H4TIR
SRR, 3DFT EY I 4 85 45 4 b JR 4R T I 4 2 35
s K, X AT BE S WAL e K 7E3DAT BN 2 b K 2 S5
WK FEIEMK . 755 — T 78 h, Blutinger®5" R Bl
oL (=445 nm) GBS (LR mm /S I A+ Ve b 58
AL, BB R R R T RAREAROET, Jf
TRAIE 1 11 5% 5 (R B B 1), AREERE AR R, 2l
THT P P4 503 21 T 75 0L e 2 i . kb, Blutinger
SR R T —Fh A 22 A o e s o A K S A
AT BN B RS W A B O, K R I B O
(A=445 nm) . IZ4 4 (near-infrared, NIR) #H%
(A=980 nm) FIHLAMNEY (1=10.6 um) T ZEK
L, A AMEOE AT EE Ok A SO R i a Y R A
A5, NIRBOGRENS & A ST ZAE, (R
A3, HOE AR R R A PR K 50%, XS AR 11 8
AN R % TR A S B A R, X
BT AAH N E Rt RE, SLEAE ek
i FEAAREY K S 3DITET L R BT I T 3 .
212 YFE

WOt Th 2 B B2 5 w2 S R Rl ek B A R,
TR AT B H £ S A R 25 . Chao %™ HE 42785 nm
PR BT IRy . T KTER AN ZE R 3 FhAS A o A
FIEIRE, HRFBOEIIZE (100, 200, 300 mW) X} %
BRI, RILT85 nmiOGIR AL AL 7 B3 M
VIFEAR T mmiR AR 5, B0 nT DU I3 1) A AR
mR A TR FEE B B N ek b I ELBOE Th R B R o
B, NS 3D BN O TR R R T S
%o IbAh, BOGERWINHI AN AEK S %Y. Gonea
SR RSO CRIEBOERAL, AR A, ThER
W WORFIE RS SH0 KA E
(ATCC 10536) 4 ¥ (0] % BR B A 1 €08 BR T 550 5L
ARSI, SRR, WEELtha amaa it
HAR, EHOGITIREE0.36 Wem 5 E T, W G EOBIR
SF15 minXt G2 EE A BREE . KT B AT BR R 1



318 2025, Vol.46, No.01

B6&miltl = KRR

) 273 51 0965.90%  34.52%M43.63%; W5 € 30 IR 5
30 minXf 4 0 A ER B . R AT TR RN R 2R B
5 5 N85.39% 41.18%M154.55% . TEWEICTNH %
0.54 Wiem™ 2614 R, 3 CLoe R K AN 2 A T K
X—RIUARAIDIT BV i e AR L T S

gi b, AR Th RO 6 6 5 oR R 10 5 RN
A, WOt E, MR FERE B,
A, 3T AR O TR E AR B SR B AE R . R
I, RIS EARM3DITEN & i, WEC A F MR A
EREORThE.

2,13 Jikl

Bk A R BEOE M BEE S —, W5 EE R
(B, BRI Rk %) A 5 & M. Fine ™)X
Jik i SR A A R S, B A RRURI /N ZE R B R AN R
fb. Gémez-Léopez% VR I, Zid kit (Rt a)
30 us. Bk oRE7 I, BEE12.8 cm) AHE, FHOSEA
ARSI AR, BOR AR ) R . BB R I, Y
kil B — e R E R, RS SHEMARESE. Ik
4, WamburaZE ORI 7Tk i 28 A0 N X KR 5 ) R
B100 g4 KBREE S (85 mm) 764406 2 G b ik 7R
60~ 90. 120 s, HATH OHZRIE 57 845, 8.3,
14.6 cm, LL100 gR A FIRE S PEXTHE . Sh R0, KR
ENN TR K7 dJs, PREARER, PRBERE N R, HAEM
{10 P € R My S5 A B ] PR B 5 AR OG

25 b, KPR A . R R KUK A R 3 R
6 3T R bk o A B AT DL SR RS AE A AL AR, 4R
YK, Ak, T5EH AR K 08 R AE TR ko
BOLRIM TR, IRk S5, LSEELNT & 2R B M
MRS HERE R, 20 R BOGHARTE & S 3DFT ENH (1 B
M7
2.1.4  Hitz%

B T DR MK ESEON, WO R EEE
PR 3 R A A B A S 3D FT R R SR R &
Hep, AHERREOCREREN B —, b
HAES NS SERIBHAL, 10BN ik 52
B BE B2 . WDiaz %Yl FHOGC I LA
0.6 mm 1) CO G #s M E I L2240 (JZH0.1 mm,
R 250 mm/s. HWOGTHERS50%. J2F0.3 mm) $ATEDG
X Fesh (selective laser sintering, SLS) F£/7, WIS
BT EEFEEHTEHNES. BB EAT
MRS A Gy 2L, (H 2 3 B0 477 i (RS T Ry
BEAR, T8 /IN RO Y BE T AR 4T BN 40 R FORG
(B2 PEARAT EQR

BEAR, B IR R 2 B iR X IR £ A 3DAT E
ROR, P e SEETEN IR A, il 12 2 B
#. Tong QiangZ" Y WL 45 3DHT BN f JBE il ff 5128 5%

B HSEge , SRABOEHA#EZE (100, 200, 300,
400, 500, 600 mm/s) XF3DFTENRCR MM . &5 1%
B, OGHRE R 100 mm/sit, 924 b e
BBt B G, BRI AR R D BRI, BEE
FRER T, WL RE s, SHERERN
500 mm/si, FHELR 4% bRt BETE I BB R I, [E 4k
T LA T ARE, WEBHR.

K3 gk bdii gy 1

Fig.3  Results of single line scanning experiments
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