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Toughening Modification of Photosensitive Resins for 3D Printing by Polytetrahydrofuran Acrylate
Zhang Yafei, Zhou Zhixiang, Shen Jinfu, Zhu Yinbang, Wang Yongjiang, Han Xiaoyu
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract : The 3D printing photosensitive resin was prepared by using epoxy resin as cationic prepolymers, ethoxytrimethylol-

propane triacrylate as free radical prepolymers, 3-ethyl-3-hydroxymethyloxyheterocyclobutane as active diluents, triarylsulfonium

salt and 1-hydroxycyclohexylphenyl ketone as photoinitiators. Polytetrahydrofuran acrylates with different molecular weight were

synthesized from polytetrahydrofuran ether glycols and acrylic acid. The prepared polytetrahydrofuran acrylates (PTHF650-DA)

were then used to toughen and modify photosensitive resins for 3D printing, and three-dimensional lithography molding (SLA) tech-

nology was used to print products. The results show that when 5% w/w PTHF650-DA is introduced, the generating photosensitive

resin has good mechanical properties, the toughness is greatly improved. The results show that the elongation at break of the samples

reaches 16.34%, increasing by 35%. The impact strength reaches 7.48 kJ/m’, increasing by 46%. The volume shrinkage of the resin

is 3.52%. The photosensitive resin developed in the test has excellent flexibility, and can be used to produce molding samples with

excellent mechanical properties and high precision through SLA-3D printing.

Keywords : polytetrahydrofuranl ; acrylate ; photosensitive resin ; 3D printing ; toughening

3D T B SURRIE A 3 , 2 AR 7 AR 1 O
fil, R A R T2 2 HE BT B H S A it BT % il 1 4
AR 3D ATELEA il A W1, 1A T R L
Xt TR ARG R, TR B R G BOR AN TR
RF . B SHANA TR Ge & RS , 4 gl
e M7 A A R ST — A8 Tl S A A bR
PRZ —o Hih JELFh 3D ATEH AR, G b

HEWMB : WAL 253 R H /1 BRA/E9 H (LGI22B020001)

3D ATENFOAR i T H A MR B oy R PR T M
Rl JEE AR PR AU SR AL 1A B e )32 1) 3D
FTEREARE . SERA IRV A B 3D ITERH AR
SEAAARE, X AF P RE S R A T PRE PR
SR, TR ity A GO 25 A 7 [ A ot 0
ZE PP oR AN e A R, B i 24 3D AT ED
FEAL R R EAMER S AT VRS 18 i X R

BISIEE : wh/ N, 2R, FEATTT 10 R dh A SO G A S RER TR T 4

ris HEA: 2023-03-06

SRR K&, EAERAE, A, 45 . IR DU ST IR DY A BR R it 3D AT GRU i [J]. TR %N FH 2023, 51(5): 14-21.
Zhang Yafei, Zhou Zhixiang, Shen Jinfu, et al. Toughening modification of photosensitive resins for 3d printing by polytetrahydrofuran acry-

late[J]. Engineering Plastics Application,2023,51(5): 14-21.



VK A - R USRI DR TR B o 3D 3T BB 15

BAS 43S I e R TC 5 () DG AR RS i i
PER RS T, T DL 3 s Y RO s i PR B, #2
1= G [k 3D FTERE AR R B A1, AT HE 3l 06
[ 4k, 3D T ENF AR A ™.

SR S g E D S R 2 0 B R I AR
G A% 2], H A4 A R o £ A 2 (—OH), 43
- A TP A R G e I AR BT, TTAE R 2R
SR (PUR) 3145 14 v i) e B>, 20 3% PUR 1)
FEVE . B DUk i AT DRI AR ) A T A A B
A, il A Y A B AT e A oK LA
R0 SR e Pk — P ) SR AR Y I R R T
R R N /L X SR AP A5 e w1 K A )
Bl AR R"AE LR P A 0k g ik B (PTHF) 7S
P L S U G R TN R TR 0 TR R Dy D e
BT — R 5 EA ARV B L Y ] 5 A [ R
G A R TR TR ) (PMHH), 5 R T B YA
[vi) 2/ B B o e Yk 28 B8 LA B Y6 [T A I e i 11 g 2
PEBE B 7 2 1 AR RN [ Ak 0 4 R sE ), R R
PMHH HA 1 5 A4 2 ) PE AV B B Ak S AR TR, HL
B4 PMHH 25 #4) Hh (1) 5 B Lo A R T4 40 [ 4k
R TER AR . BAE 3D FTECEUR IE b, S ik
ZItEAGARS 5HE TR AR R B
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Eike) I R T I
1 PTHF 250/650,1 000/2 000 1.0
2 PEG 600 1.0
3 PPG 600 1.0
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5 MEHQ 124.14 0.06
6 XHIREER—K A 190.21 0.1
7 H L T2 86.09 3.0
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4 0.1 mm, FHOELAH 600 mW, FH N 5 500

A
uaaf
)
=
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M, 25 M B2 5 mm/min.
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DI

SCEOR R BORE RE AN 11 s . IR 1L AT DL
i, Bt PTHE-DA 3 A3, 4k 64 i i A
JEZW TR B ZERIAK, & FAR ST &
PTHF-DA Hr 4 B LG4 0, 18 iSOG RSO g a3 T
W MR ZR ML AR, R A0 3R e K(H 85, 1F
Bt 75 A H i A 10%PTHF650-DA J5 (B EZ 7 F) , 1%
JiE [k 5 B B [ AT B (D)5 8 78, ST A ML,
NI PTHF650-MDA , PEG600-DA i1 PPG600-DA [
Fic 7 B RE BE AR AL AN K

100~

— 80
e
Py
=
2 60
=
40
A B CDEVF GHI
Yt g )y
B G NG i e
(5) i W mE S -

12 SR G HO B Y ok T T SEML AL, DA 12
A LI 1, AN [ PTHE-DA K FH % 6 SO S AL
) e T T A A KB . A T PTHEF-DA 44 i il
vt BT TR S R X S R S A SR B AR, AH L
T, % PTHE-DA LA K PEG600-DA F4 4 JIE il it e
S AR A IR | S B2 )2 HE R A A B BL R
RIS, B R pIPE 240
3 it

(1)LA PTHF F1 AA R J5}, & B T RN R 43
F Y PTHF-DA.,

Q) A SEM BEAE A FH 5 F AU UR Y, ETPTA
g R R Y, OXA N TE LR B, =I5 5
SHER N 1-FR I IR 2 FLOR S H R N 65 | & 7 il £ Tic
B 3D ATERLIUM AR , 355k 320 mPa-s, BE KRN
87.08% , IR FRUS 45 % Hy 3.8% , B FC A i (D) Jy 85, ir
W5 J3 ok 45.28 MPa, Fi7 f 5L AR 1Ok 829.9 MPa,
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