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Fig. 1 UV-vis absorption spectrum of CDBC
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Table 1 Compose and properties of photosensilive resins

Compose i 2 3 4 5 6 7 & 5
w(A) (%) 60 65 70 75 80 71.4 70.7 69.3 68.6
w(B) (%) 7 32 27 22 17 27.6 27.3 26.7 26.4
w(CY(%) 3 3 3 3 3 1 2 4 5
#(mPa-s) 310 350 40 550 690 420 420 420 420
t{s) 0.7 0.9 1.0 1.1 1.3 2.0 1.3 1.0 1.0
V(%) 7.9 5.7 4.0 3.8 3.7 4.4 4.4 4.4 4.4

Note: A-EA612, B-POTMPTA . C-CDBC; 1« : the viscosity of the resin; »: the curing time of resin; v :the volumetric shrinkage ratio of resin

2.3.1 X E R W MEI1AILLE S, B
POTMPTA £ 5 8 43 5UA9 1 0, 4 Rig ks BF RG0S T
RA . JFHE POTMPTA HiEHEBE RE, sl XK
FEMCH AR IR . 7 7H B POTMPTA 18 B 1%
oA EN EA WS BBMRIET, wESX
R IR AR ERR(R T .
2.3.2  Ouf [ 4k 2 B AR R MEL1TLIES,
POTMPTA M B & &, WisWELEF AR 7
Hi POTMPTA ZE=FEEEL G Y, LHEED
EA612 B HEE &, 1 In % {4k POTMPTA & &, L3
W TR R E R, I O R
2.3.3 Xt R B W POTMPTA & F
“EREEREK B E R MR, KT
LREFRE A, F, B POTMPTA & &3¢ I, E ket
LA e E S

75,51 F POTMPTA B & N E AL BEH
CHEEA AR, NEA M T R EE

HEENKE, LT =568 P4k TMPTA,
NEETHREEANERRKERE XBRER
o 5k R F TMPTA T € A POTMPTA BJRA .

GREA A, ImE MEY -, POTMPTA K &
BT B, S8R 27%8 R .

2.4 X3/EF CDBC SR AXBHIEBHEED
A1)

MEIMEF 3.6.7.8.9 T IUEH, X5 £E
MERE-FYBEEAYERE—CTHEANN
ERMOEENEBNERRAER BE LTI R
# CDBC FEMEmM . kEMEERE k., B
CDBCH B 3% bot, ZEEEAF MR, &
RGBSR E AR K, AME X CDBC &
RUSHEMENCEFREN T X HATESY
H CDBC IREEARMZ 3 K AR T M F 5B
., {E 8 &% COBC KR X 56 &9 W% ool 55 , AT
TWHIG-HEN T EEL.

REFERENCES

Li jing(ZFE#P) . Plastics Processing( 83 b1 T} ,2002,37(4) :37 - 38

1

2 Duan Yugang(8 ¥ ), Wang Sugin{ £ 3 ) . Mater Sci & Eng{ WEE ¥ 5T/ ),2001,19(2):39 - 40

3 Dickens P M. Joumal of Engineering,1995,209(3):251 ~ 265

4 Pang T H. Stereolithography and Other RP&M Technologies . New York: ASME Press, 1995.25 ~ 74

5 Liu Libing{ X3 ££ ), Zhao Yi( B B ) . Minuteness Processing Tech( S80I T4 &) ,2002,(2):5-7

6 JengJ Y,Wong Y S,Ho C T. Advanced Manufacturing Technology, 2001, (17} :535 ~ 542

7  Zhang Shihai, Li Bin. Polymer,2001(42):7575 ~ 7582

8 Sun Xiaoying{ #h /3 ), Cao Ruijun( TR E ) , Fan Shengqiang(#E F 3 ). J Xjt Univ( P9 % 350 K48 ) ,2002,36(7) : 766 ~ 767
9 Duan Yugang( B E 5 ) , Wang Sugin{ £ £ %) ,Chen Hao(BE#) . Chem Eng(fk2 T#),2000,28(6):53 ~ 55

10 Yao Zuguang({ BE# ¥&) . Chen Xiahual B8 % } , Zhang Qinghual 39 %) . Chem J Chinese Univ( B £ 8L F 1) ,1995,16(4) :579 ~ 581
11 Li Bin (FE#®) . Tang Liming{ BEH84) . Chin J Appl Chem (R R L2 ,1999.16(2):113 ~ 114

12 Chatterjee S, Gotischalk P, Davis P D.J Am Chem Soc,1988,110:2326 ~ 2328



886 =] 5 F & d i 2003 £F

STUDIES ON RED-LIGHT PHOTOSENSITIVE RESIN USED
IN RAPID PROTOTYPING

ZHAI Yuanping, ZHANG Weiyi, HOU Liya
( School of Mechanical Engineering . Nanjing University of Science and Technology , Nenjing — 210094)

Abstract A photoinitiator, cyanine dye-borate complex( CDBC) , sensitive to light of 680 nm was synthesized, and
the factors affecting the viscosity, the curing time and the volumetric shrinkage ratio of resins, composed of CDBC,
EA612 and POTMPTA were also studied. The experimental results showed that a high weight content of EA612 and
a low weight content of POTMPTA resulted in high viscosity and low volumetric shrinkage ratio of the resin,and vice
versa. The curing time of the resin decreased with the increasing of the weight content of CDBC, when the weight
content of CDBC was not more than 3% . However, the curing time of resin did not decrease with the increasing of
the weight content of CDBC, when the weight content of CDBC is more than 3% . When the weight content of CDBC
was nol more than 5% ,the viscosity and the volumetric shrinkage ratio of resin had no relationship with the weight
content of CDBC . When the weight contents of EA612, POTMPTA and CDBC were 70%, 27% and 3%,
respectively , the viscosity of the resin was 420 mPa*s, the curing time of the resin was 1.0 s, the volumetric
shrinkage ratio of the resin was 4.0% and the cured resin exhibited good properties.

Key words  Stereolithography, Laser diode, Photosensitive resin, Curing mechanism, Resin property



