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Figure 1 Chemical structural formulas of epoxy resin raw materials
(a) Bisphenol A diglycidyl ether (DGEBA); (b) 4,4'-Diaminodiphenylmethane (DDM) ;
(¢) 9,10-Dihydro-9-oxa-10-phosphaphenanthrene-10-oxide (DOPQO)

I A 10 ) A A AL LR SELAA LB s8R T 4048 5003 B (SO 7K P T AR 58 70 SR 5 BELASA A 5

(3) Sy 2 PEREIF ST « S Bl A WU 7 A7 A 23 Bt B S80I 19 A 400 1) REASE B | B R A B DL R AR TN 1 1)
AR LA L BOR HIOT BB IR LI E FERL A W R TR R ARy AR b

TG 1 FELAA B0 S B I [ A6 00 9 P BE AT 93 — 3B 20 s AR TT T LA A A7 56 B PR A T 9 2 A8, MR R Y
G U] AW TR RHEE A 5 AOCTERE I JC R L S8 BUSE 30 N AT » 2 A T USR8 22 b S0 1 100 4 st 1 00 0 3
7% TV X ASCARAS I 75 35 R AR BF 2455 W P 20 M U 6B 0 TR XS 1 B 9 45 4 55 4k E G &R i B L A B T
AT 58 38 & 43 T W B A IR G IR &

3 WHRMLITEWELMK T F

AR 5 7 T RS AR LM AR Ll i 55 5% 0 ) 2 2 R A 58 A BILAL ~7 0 A 1 2 55 L Rl Al = A
Oy AL I RS IR 2 ) 5 A AR o TS SR R e T B B, LR R AR E &) T
155 01 1 5 RS S5 A R AE B AR G R XA M T AR TR IR R R S IR 0t H rp B A A 52 42 1T RE 95 K 21 A9
TR SYERER AR 75 5 T B . RS A h LG 1 A= 20 79 BRI A AL
A B T A AR — B RO S B T AR 5 5 PR RE T I I SE R T B A R T A A AT R
F S8 A B 2 B o 20 A B AR TS AUDUR: Bk M e i — A SE g R — iy SR . BT
X — B ZE A AR AR A A TSR RS0 9 LA By Bedb A7 BAR S 5 & an &l 2 B

(D —BrBe 22T LA m AL BB R 2~3 N2z 2 /N g /N i ik LR I 7F 52 32 80
T SEHEAT AR G A SCHR IR BT . 1 S P S i G 1 BELAR BOR  BF 98 5 5 ROBIE 7S 77 3k - FRAE O 9 51 5 T AR
F O e PR S PERE AT IS N 2 E — B BT AT BT S T 58 o IRWIE T 7 58 L L 58 TG 1 BEL A B S04 g 1)
il £ 25 RO [ A e T7 0 8T 1 4% 7 55D DL B PR BERIE 7 CRT UM EAPE BE L 7 2 1 8 A B BELASR 1 i el BEL A AL
H=ASTTEATOMEIF . ZU0 AT DO R 1 177 30 k22 A DL PPT B /R A 2 SR i it s
FE IR TSR L AR i 22 A 2 1) 45 0 A 22 8] B 52 0

X — B B i 5 | S5 A B AR S M AT SCHRRAG 3 L S 86 T SR BT DA RO /N AT BB AR e e A
SCHRA 2R 2 57 S8 25 1 o3 A [ 5 19 BE 0« A3 B T Al T TR A0 8 1 RE 4

(250 By B AR ARG S 30 J7 S 4R A 5 SE IR 20 O B B A7 L AE T HOT IR R MRS . X
— BB A R B ARG A O RS Tr 58 ) 5 AN R TEC D7 B TG 1 BELIA B AEUA I L SR i TR TG 1 BELASA B SR i
HRAVERERODE S . TR BEAT S0 00 A9 S # A vh 2 A BN VLB S 6 BLR L T A1 s 52 36 5500 5 7R B B
PEA SC I 45 AR - X RO AT 0 A S AL PR SRS SR R o AR I A R B0 R T R e A R R 4R
A ST AL JU A Bl G 4 52 W) S 36 AU AR S DR 3R O 1) = A 3 B S 8 T I T 8 B ) 9 A RE R A B R /Y
A AR 77 3% . 80 X — B Bem I kL BE AT RER e AR T 3l TS B BB L LA KA T R T
AR £ 45 73 B ] FBURI g B ) L1 i

10. 14028/j. cnki. 1003-3726. 2019. 08. 009



581 = an ¥ i Eiie « 63

..............................

: S r.“: 7N ~ i

: ‘;;L — R BRI B B A 8 |

i [ ! ] i

' Y L] ¥ '

: A& |

! 2l | |||

, SR REI R
! 9;& ! 'ﬁl:
i ol ESS TR
P MIERET) RN AN P
PAEREL LR | ||
ST B . e e
: ik £l IZ R AL ' Via
! | |||l |k
i B | ||
i TR Vo | | mae

! !

BT R B4

gy I
| | \
| g gy i P R P pepeppng.
|t FooooooooToooy
(-3 =gy T R i S :
Y3 "'i Ti#’f——%%—hﬂia, WX AE :

B2 kST 58 A

Figure 2 Schematic diagram of overall experimental plan
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Exploratory Experimental Teaching Design in the Teaching Practice of
Polymer Physics Experiment—with the Case Study from “Preparation
and Performance Research of Halogen-free Flame Retardant Epoxy Resin”

ZHAO Ying* , JIANG Zhi-jie, LIU Shu-mei, ZHAO Jian-qing
(College of Material Science and Engineering , South China University of Technology . Guangzhou 510641, China)

Abstract: It is one of the key development directions of experimental teaching reform to combine the latest research
hotspots in the field of specialty with undergraduate teaching. Through systematic and specialized design, exploratory
experimental projects can be transformed by extracting content that reflects the value of academic research from recently
finalized fund projects,which is beneficial to cultivate innovative ability of undergraduate students. In view of the importance
of halogen-free flame retardant technology of polymer materials and the wide application of epoxy resins, this paper will
discuss the design and implementation method of the exploratory experimental project entitled " Preparation and
Performance Research of Halogen-free Flame Retardant Epoxy Resin".

Key words: Polymer physics experiment; Exploratory experiment; Teaching reform; Halogen-free flame retardant

epoxy resin
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