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Teaching Reform of Polymer Comprehensive Experiment from the
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Abstract: Combined with the concept of industry-education integration and in alignment with the standards
of engineering education accreditation and the demands of industrial transformation, the polymer materials
and engineering major of Shandong University of Science and Technology conducts research-oriented
experimental teaching reform practice for the “Comprehensive Experiment of Polymer Materials” based
on engineering requirements. Taking actual industrial problems as the entry point, a four-dimensional
experimental teaching model of “theoretical guidance—virtual simulation—remote collaboration—
engineering practice” is constructed. Through the method of “participation of professional teachers,
students and enterprise engineers, data sharing between schools and enterprises, result verification by
enterprises” a research-oriented experimental module is systematically formed, covering basic principles,
problem analysis, experimental plan formulation, simulation training, sample preparation and performance
testing, and product verification. This teaching reform prompted students to achieve a cognitive leap in
relevant theoretical knowledge, such as polymer processing and polymer physics, and systematically
strengthened their engineering practice and collaborative innovation abilities.
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Table 1 The correspondence between graduation requirements and curriculum objectives
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Figure 1 Teaching ideas and methods of the processing and application experiment module of PVC composites in the “polymer

comprehen sive experiment”
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Figure 2 The teaching process of PVC formula and processing conditions experiment in the “polymer comprehen sive experiment”
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Figure 3  Structure and assembly of PVC folding-resistant board as well as its application problems
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Table 2 Experimental formula for the outer layer of PVC folding-resistant board
Wt 40 PVC-MBS-x /& (phr) %5 —#H PVC-CPE-x Jf & (phr) 5 =#{PVC-DOTP-x /& (phr) #iPUZ PVC- & it -x F] & (phr)
PVC 100 100 100 100
BRIRES 20 20 20 20
AR E 2.5 2.5 25 25
MBS 0, 5,10, 15, 20 0 0 0
CPE 0 0, 5,10, 15, 20 0 10, 10, 10, 15, 15, 15
DOTP 0 0 0,2.5,5,7.5,10 5,0,0,5,0,0
DOA 0 0 0 0,5,0,0,5,0
ESO 0 0 0,0,5,0,0,5

CPE FH &4 20 phr 5 i 3 EEIAF 17.5 kI/m?. ¥
HIMBS 5 % 1 CPE Ji5 it 56 B i AR AL R — 2K
{HMBS H & i 15 phr )5, & & kb 58
20 kI/m®, FRBLH SEAR AP ORI 48
FIDOTP J&i, BE 7S 02 14 v o 56 B 328 4 4
{HDOTP H &1L 7.5 phrj&, i om 111,
DOA.DOTP.ESO 3 835715+ kb, 7] LA H ESO
F1CPE & AL Ji5 il 9 FE 2 4, DOTP #11 CPE & it
JE b R B A R . ARG DL B Sag g R,
-SRI /N | Al TARRIT S SISO L [F 8, B
21 € MBS A AL 9177, DOA FI1ESO 2 Fji 4
FIRCR AT, 75 RE B FE 1%, ik DOA, Jfdk—
WHfE 7RI R (R 3).

TR 47 AR Bz 2 A0S J2 1) TRV R s A AL,
TRE A 115 °CIaHE N TR HL A H, kLA H)
2 40~50 °CHF RN R e J2 2 A8 2Rk

AL B 7 B R KB TR, B it 4
B BB V& 20 B, I Ja AT D) BRI 15 1#~4#
HOR IR . B AL S E0 B v B IR N
165~175 °C, &ift Lot 4 140~150 °C, 15 H 5
N 170~185 °C, WE T il 9 85~100 °C, )5 i
N 175~185 °C, /KE T4 U A 70~85 °C. i
Ji F U~ A3 it S e AL T 30— 25 1] % e kit
B0 ARV Re A MR RE , TEARMERR B (I (2342) °C,
TR (50£10)%) AL 15 24 h, FEEZEAMF kAT
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Figure 5 Operation process of extrusion molding virtual simulation
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Figure 6 Effects of adding toughening agents and plasticizers on impact performance for the outer layer of PVC folding-
resistant board: effects of the amounts of (a) CPE, (b) MBS, and (c) DOTP; (d) effect of the combination of CPE and plasticizers
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Table 3 The skin formula of the foamed board for pilot test

I PVC (phr)  BREZ4%5 (phr)  FE7 (phr) MBS (phr) DOA (phr) g7 (phr) EK 1k (phr) SoA 3377 (phr)
1 100 10 4 0 5 1 3 5
2 100 10 4 10 5 1 3 5
3 100 10 4 10 5 1 3 5
4 100 10 4 20 5 1 3 5
Fa AN A R TR PE AR
Table 4 The performance of the foamed board
e JE HE (053 AL ALl ik i el 5 IR WK 2
(mm) (glem®)  (HD)  #REE(MPa) RN (%)  BREE(kI/m?) SR (°C)  WE(cycles) AL (%) (%)
1 18.0 0.68 86 15.4 13.2 10.4 717.3 5 -1.0 0.20
2 18.0 0.66 82 16.0 17.6 17.1 75.5 40 -1.2 0.22
3 18.0 0.66 80 153 19.1 20.2 74.2 66 -1.0 0.24
4 18.0 0.67 79 14.6 20.2 21.4 73.1 79 -1.3 0.23
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Figure 7 The achievement of course objectives before and after the teaching reform: (a) and (b) show the average achievement
of course objectives before (a) and after (b) the teaching reform, respectively; individual achievement (c) and distribution of

individual achievement (d) of course objective 4 after the reform, respectively
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