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Application of Micro Processing Equipment in Polymer Material
Comprehensive Experimental Teaching

SHI Zhen-jiang, ZHU Lei, ZHENG Wei-long, SHI Tong-na, ZHU Bing-jie, WU Wen-hua"
(College of Materials Science and Engineering s Donghua University s Shanghai 201620, China)

Abstract: Comprehensive experiment of polymer materials includes four types of experiments: molecular poly-
merization, performance characterization, product processing, and sample testing, the product processing ex-
periment is a key link between the preceding and the following experimental teaching, which helps to improve
students’ understanding of the whole process of polymer materials from polymerization to sample application,
enhance students’ understanding of the relationship between theoretical knowledge and practical operation, and
cultivate students’ ability to solve complex engineering problems. In the course of comprehensive experimental
teaching of polymer materials, the National Teaching and Experiment Demonstration Center of Materials Science
and Engineering of a university, introduced self-developed micro-processing equipment into the experimental
teaching of product processing, built processing equipment including features of extreme processing technology
research, comparative formula design and independent cooperative operation, then concatenated characteristic
experimental teaching model of theory test process knowledge.
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Figure 1 Schematic diagram of “basic, professional. comprehensive” teaching experiment system for polymer materials

(LA B o) 78 8 o F AR — Z = 0 5
B R B ARG ORI TR R 2 R
A =R LRAR R TR T HE LS T TH
R ZE A S8, i 1 BT

S TSR A Rl Y b 1 S
B, ST R R AR AR G L T R
KA T 254 5050, 5050 H 7 T, AR 4 2% )
SRR ORI T & M BRAE T IR AT R
=0 TR T 258 5 0 T2 508 RE M RE Y %
30T AE L T S5 K ok ok BiF 5T AR B BE T
JR B 2 55 A A TR A . T A R S BRI L
S HBROCHE, SR, A% S0 w4 1 bR TS 5
N T84 IR FE 5 AL TR MR AL L T S8
YL WL Y R KRN T8 4% ¥ S FORHE R K .
PR BRI AR I I A5 M) B, 24 A O IR AR
BFTE) P BN T T 20 3 o S 50 e L A r #R AR
AN T A SCRE S . LA R P 20 R T
AR EOLE JE N T T2 S5 7 R
B — IR O s S R LR S SR R P TS
HeEiR,

B TS0 O B N SR A A BT g
Fge .t T 2010 4R K B E AR BT R
TN T3 A Ol 780 YRS L S 7R v Y L L o 78 25 22 1)
FIAT A FHMBG A LBH R diAsE
RO T A 256 b itk g T LA
SRS HA YR SO HE T ROR I T A AR R, 2
A 3 2o 7 B I, BT A ST R VR SR N T 4, S
BTN T T2 A R 2 07 A5 S B Ll
S-SR AR R A A RE L ER I BRI -
TR B A =R ) oy T AR =72 A
FEGR R . =G S ORI T A A

WEIR 8 T AR 2= AR A T & 50 T # R 7 45
MESMTTERXRZRNA BN, IR T FEXT
a3 AR T 7 R N A B TR Ok B 5T
TR
1 MEMITE&EMES

S RPN PR YR B0 =% s a1 = ) 1 O B4 &7 13 )
AR BRI T3 & B h F0 I 8 i 2% 3 T i B
TRFEABEEIWEWR G/ EHZES
A3 T R RO AT R SR IR A B A A P
DA Lo b TR /N AR R AT A R i T A, B
7 SRE4E 4 B R R UK L ORI AR L BT
2 A ST BV TR A T R N TS G, PR A B b
R YRy S E T
1.1 E&FigiH#RZEL

RN T35 2 1 AT B SR FH B A L i
28 NP BE G 50~450 C RS+ CL Al [T
Z AT ARG Al TS5 . A R TR SR
Bk A R A AR DG N A PR A A8 O
HORRAR 1T G AT /& 4 A 76 RIS A 24 R
o) BLRUTE A [A] K A2 HE BCIBAT w1 s R e St
TR A5 BRI [R) 38 3] 5 R 7R TR R AL ) R 1) TR AR
WE 2 s, SRR SR LAY i I R HL 3 o R Bl
B, AT A% 2 I 3 SR B A R IR L ]
PURG R P = 2 S A I R M S R N E R NI RE
SHAL— A B X AR L v 20 i A4, 38 3 W) 45 v 9 n
T2AMF. WY LR E N A BRI R G SR
WKBH RS, B B s OB, vT 2% 22 hn ok, 38
3o RN R FL AR B AR B R AR Y g 22 A, T LA
T 28 2 AR RTE AR A £ 4
1.2 HmhmIzEFER

TR N T3 4 8 FH /0 it DO R AT R Z2 o



896 - B os T o ®

2023 4

1 BRFT

2 B

3 L —fS
4L — R

5 HEHL IR —

6 WIEHEIE —
7 HkHE 4

8 HiFHL —F o)

HORHIR T OGHAT, A PAZL R Vo A A ok A 0 A3 T
gﬁ’ﬁﬁﬂﬁﬁ%@ R TITIT, oA L
B 2 R R A TR A N 0 S TE S R D G
e VNS
Figure 2 Structure diagram of circulation channel and
discharge valve switch in mixing chamber of micro

blender
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Figure 3 Schematic diagram of polycaprolactam comprehensive experiment
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Table 1 Dumbbell shaped spline injection formula comparison experiment (mass ratio %)
JRH BeJy 1 By 2 By 3 By 4
i PA6 4l 4y 99% i 4r ¥+ 1%Si0, 95 % Wi A T +5%Si0, 90 % i 4+ T +10 % Si0,
Mtk PA6 afi 55 o 1 99 % B4 T+ 1%Si0, 95 % B 4T +5 % Si0, 90 % B 4T +10%Si0,
i PA6 4li 55 4y 99 %m0 T +1%Si0, 95 % F T +5%Si0, 90 % 4 T 10 % Si0,
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Figure 4  Melt spinning schematic diagram of micro

spinning machine
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Figure 5 Schematic diagram of knowledge content of “basic, professional, compre-

hensive” experiment of micro machining equipment in series
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Table 2 Comparison of experimental raw material con-

sumption and time between micro processing equipment

and traditional processing equipment
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