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Abstract

Traditional sugar painting, as a Chinese intangible cultural heritage, possesses unique artistic value.
However, it faces challenges such as low efficiency in manual production and difficult inheritance.
This study innovatively integrates 3D printing technology. Through hardware structure design,
control system development, sugar formula optimization, and process experimentation, a 3D sugar
painting printing system and human-computer interaction interface capable of outputting complex
patterns have been developed. This system significantly enhances production efficiency, reduces
manual dependency, and supports personalized customization, providing a new path for the digital
preservation and cultural and creative application of traditional sugar painting.
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Figure 1. (a) Overall hardware structure; (b) High-temperature nozzle and temperature control module; (¢) Human-machine
interface; (d) PID temperature control curve

1. (a) BUREMLEN; (b) BB SRITRR; () AIZERE; (d)PIDREEHIHZ

TEWIME RS TT 1, FIE N BESR AR SR S R AR, Wt 1 % F il i 45 40 . WS S R 304
ANFEMMENHE <800°C), WEELIIEALIECHIREFE Ra<0.8 um), DARFARIE 2 5k B A1ds 2 XU . IBgigg 11
HWEN 0.8 mm, 1.2 mm A 1.5 mm =Pk, IARIEA R B SR E R BEAT S e 7RIS AT,
WA ESE 20 W B INFAF, Tid A PTL00 Jat FE A& s (M A5 5 £0.5°C), JFidid PID Jd% Hik sL il 13k
TP, AR GG ZARFELE 105°C~115°C & B X 8], MM ERUES B R st S k. iR
IS I 5 1) 5 iR A A S 14 1(b) B .

DOI: 10.12677/iae.2026.142024 211 s 5%


https://doi.org/10.12677/iae.2026.142024

i

&
4

TEFEHIRGTTH, KA “ EAHL + FAHL” MRUEERER4H . o, TAIHLET STM32F072RBT6
A, BT AR R A s S i) AL I 3E T Cortex-A7 ZEM9 11 456 H3 kb2
%, MBTERBMELTE S AN EIRE. REGEARIZIT T Klipper FIHER T, ERAZHLET CAN &2
SEUEHEE, MR R S T R, FN, RGE& HSh PID S EThEE, IR
SERRFT P LS A LA W I st 2, DT e T B 8k S0 0T T B o 2 PR 5

TENNAEH T, RERC& 3.5 J~F TFT LS s pf, AT SEih RoRITEIEEE . WEMEEE & R gtz
ITIRES, HSCRE R P T VS BT AN TR . fEAUR AL S5 4650 7 T, RS2 OrcaSlicer V) v # 44,
A SR AT B R AR, @ Wi-Fi ST ED SR B LR . Ak, EAIHLNE 32 GB TF
RAERNAHAT AN, PIAEf 2 HATEMTSS, SCRFESAT O e 2 W RV, 3T KRG SE S Rig M.
AWAE B S 53 BoR8CR an & 1(c) Fom .

TEINAFE R T TR, Wi /M AESE 20 W B Ik, LA PTL100 JR AL a8 (I £ +0.5°C), Il
it PID 45 EE S R AT, (SRR G2 ORFFAE 105°C~115C & B ahIX 8], AT ERIES H i
TR S Sha e M HIRIE PID MR 3508, X it M B 347 S SR AR, R PID LR il ih 28 an 1] 1(d)
Fic. HEZnE, REFHRBE, HiRED, RS <20.5°C, RIS RS nEK.

43. BERGH A
AW FE B SepEm 3D TEN RGP TR, M T RE R BRI ST T — AR BT
8, LT NEEMAZI B PAT SRR, B REBERMIE 2 Prs.

oo e

=
< ms B

| <

= $TEML = |2 £

~ * MyKlipper 0.4 nozzle @
HREE - SEBEIRITENAGR

(0 #Epre =
E - moEE - a1x3mn 7

eI D= @D BT

B 9

~ | Jpes ~ | $18m

O~ *1.2EBITENH-0MFE B8 a

RR BEE BE B M8 Hft

Emm
BB® 12 mm
BEE® 1

Eax

BRE 15
=15 15 mm
shiE
]
TRE
WA 145
AEPLET 1.5 mm 3 %
=i 1.45

JLERE: = |
-2 {va - 4 ~ X3
ed=lin b2 2
E5ERIRE 10% mm 3 %

L Bigtsse (4i) ¥

o4
—t
-1

£
EHRA

Figure 2. Overall architecture of the sugar painting 3D printing software system
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