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Abstract

In this paper, using the principle of energy minimization, two single-network hydrogels with dif-
ferent molecular weights, PEO SN and PAA SN, are used to polymerize the optimal PEO-PAA DN
hydrogel structure model to study the mechanical properties of the double-network hydrogel.
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The mechanical properties are evaluated by the Veri formula, 300% strain is applied to the dual-
network hydrogel within 600 PS, and the degree of polymerization and molecular weight of the
PEO SN and PAA SN that constitute the dual-network hydrogel are all comparable to those of the
dual-network hydrogel. The mechanical properties have a significant impact. And when the degree
of polymerization of the single chains of PEO and PAA is about 30 and 80, respectively, and the
molecular ratio of the two-layer single network of PEO SN and PAA SN is 5:9, the mechanical prop-
erties of the double-network hydrogel formed are the strongest. On this basis, the application of
dual-network hydrogels has been greatly promoted.
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The PEO single

Figure 1. A PEO single chain with a polymerization degree of 30
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The PAA single

Figure 2. A PAA single chain with a polymerization degree of 80
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Figure 3. Energy change curve of the homopolymer material between PEO (a) and PAA (b)
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F T8 5 = 4 ) 245 285 ) 140 5 0 P, T SO0 D) 6% 7K M 3o 3k 19 J22 PN 4 L EL A TR o DRI 15 90 Sl 7E. PEO
1 PAA B v i B AZHER, ROk, HIREWEGFHE SN SN 25k, [ Pif SN £514
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B A G 0 B v BT BRI o S8 BT AR S5 4 [ 7] SR 5 ¥4 A f () PEO SN 5 PAA
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PEO-PAA DN structural model

Figure 4. The PEO-PAA DN hydrogel structure formed
by crosslinking
[ 4. ZEL.AREY PEO-PAA DN 7K BB 454

M4 BIE AT LLE H PEO M2 25 PAA M2 2 2 8] 4 TH BAZERGE # , i TAZ BRI RO B2 2%,
FEREE LA W R S8R . N T PRIE I JE 2% BT iUl R AZ BRI, £E[A] —ARifE T 2 16k PEOSN 5
PAASN HEATAZIK, TR AIAEA, WA U A R g AT — AL 0 T

3. HH
29T VEAl DN KB ) )R fE, ASTHTA TSR AT lammps BAFRET, R 2 A FEASEAT S
TR HEORSAEES RN & 2. JATIAE 600 ps 4, 20 0.25 fs, XPFEAHT z By 2 MR Az, ) Fi 4 B
A IHFRLA[9]:
1 N-1 N
Oy = \72 j;l rz,ij fz,ij

i=l j=i
HhY L R, S BIRKER AR, TR 2 ISR G DR TE 2 A IR T 2. o
GBI 5, AT SRR M B O S, A5 BB 1 9 LA H
FRHIIRFR AT FH PEO 5 PAA ML AA KU 4 KB 1 /72 Ve, TATTRLR 1 i Iy vk
Vot T SR & BEREARHEAT LA, R AR REL N 1 Fiom:

Table 1. Dual-network hydrogel ingredients with different degrees of polymerization
# 1. TEIREENNMEAEITETR

Gy PEO Mgk R4 PAA HEER A
1 30 50
2 30 60
3 30 70
4 30 80
5 30 90
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Stress changes of hydrogels with different degrees of polymerization
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Figure 5. Stress and strain curves at different degrees of polymerization

5 TRIBAE THIN ML

MIES R DL R E H, 1. 2. 3 f 4 S/KEHRIR IR PEO 5 PAA HLEE 1) R & FE I LUAE /)N,
PEO-PAASN X3 £ 7K S it IR AEG . 77 /i 11 5 5 /K BEAR SR BE LU BB /s, 7EIR B 100% M AR f5, W7
BUNTF 4 SoKEER . RIETT LIS EI7E PEO &5 PAA FuUgE A FE LLIA % 30:80 B, AHXT R F7ik B, B
JEIFIE R Ham5oh 1 RN 48 K EERRTE 1900 A48 T k2L T W%, LR RSB T AR 454, 7Kk
I HEFEANE , 5 XU 25 7K i R LEE — B [10]. (R mT LLA N PEO 55 PAA HUBE 1 R4 FE 43 31 R 30
80 A7 Ak 4L RGP XU IR 28 7K B At 0 2 M i ot i

FRBF BN 28 K BRI A I B SR B B, 4 FRTREIR B A /78 T /a4l s . [
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Table 2. Dual-network hydrogel ingredients with different molecular weights
= 2. NEISFEMW ML AR RTALR

5 PEO HEE%L PAA HEEEL V= a
1 50 40 5:4
2 50 50 5:5
3 50 60 5:6
4 50 70 5:7
5 50 80 5:8
6 50 90 5:9
7 50 100 5:10

A P Ao BAAS SO 25 AR R HEAT S AL, 19 B S AN AR KSR, EAT WAL R 1] 6 Blioss:
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Stress changes of hydrogels with different molecular weights
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Figure 6. Stress and strain curves for different molecular weights
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I HEAT REARINGR, 15 B XOK B 12 S 7y T AR ZE R IE LT, U 25 /KRR 1) 7 5 M R T i,
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e, B R A A RS, AT DA U KB ) R . fEERE b, AT AR O e
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(Wi H %5 : 2022610002002614).
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