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Effects of PVA-KH560 Water-Soluble Based Adhesives on the Combustion and Radiation
Performance of Pyrotechnic Film
SUN Zhi-wei, GUAN Hua

(School of Chemistry and Chemical Engineering, Nanjing University of Technology, Nanjing, 210094)

Abstract: To avoid the safety problems caused by the excessive usage of organic solvents in pyrotechnic film preparation,
PVA-KHS560 water-based adhesive was prepared by mixing polyvinyl alcohol (PVA) and silane coupling agent (KH560) with
1 : 1 ratio, three series pyrotechnic composition formulations with different water solubility materials were selected, and the
pyrotechnic films using water-based adhesives and fluororubber were prepared respectively. Using T1050SC infrared thermal
imager and SR5000-N infrared spectral radiometer, the combustion and radiation performance of pyrotechnic films with two types
of adhesives were studied and compared. The results show that the strength and flatness of the pyrotechnic film prepared with
water-based adhesive are better, and compared with pyrotechnic film of fluororubber, the combustion time is longer and the
combustion temperature is slightly higher, meanwhile, the quality radiation energy in the mid infrared band is improved. It can be
seen that PVA-KHS560 is a potential water-based adhesive replacing fluororubber adhesive for pyrotechnic composition.
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Tab.1 Pyrotechnic composition formulations with different

adhesives

£l Wi W g W gin Wogngzss  WPVA-KHS60 W gy
Al 50 - - 40 - 10
A2 50 - - 40 10

Bl 50 - 40 - - 10
B2 50 - 40 - 10

Cl - 50 40 - - 10
C2 - 50 40 - 10

Femmifil g : R OEME (PVA) KIB 90 °C, fi
FE4hEREE, RHRERGE, PR
TEIPRIR) KH560; TR 51 R PRI Sy rTRsR) | 4k
AT TR, B2 ELA PVA-KHS60 K555,
P4k 10 min AT, WREE I B, A 15 em x 15 cm
JEEE 0.4 mm AYMHKEGHER, T 30 CHERE 4h,
T

FERAG N RS, 5 FdRPR 3, R
kTR, BB, Bk, R
JE L, WAL 15 emx 15 ecm, JEE 0.4 mm A9 k247
JBE, iZ 30 CHEAEY 4h, HET

2 iR SRR K 2 A AN P 1 B

(a) AR

1 BIEILR PVA-KH560 #5 &I K 258 R E
Fig.1 Sample diagram of pyrotechnic film with fluororubber
and PVA-KH560 adhesive

(b) PVA-KH560
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Fig.2 Combustion test diagram of pyrotechnic film
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Fig.3 Example of combustion temperature vs time curve
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Fig.4 Example of radiation intensity vs time curve
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Tab.2 Combustion performance parameters of pyrotechnic
films with different formulations

Gis  RRBRRIRls bR A(g-s) HRBEIREE/°C
Al 13 0.33 830
A2 15 0.21 854
Bl 15 0.26 790
B2 19 0.18 813
Cl 18 0.26 691
C2 21 0.20 695

E5 AREECEAZERERAGSIE

Fig.5 Combustion process diagram of pyrotechnic films with

different formulations
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Fig. 6 Infrared radiation spectra of pyrotechnic films with
different formulations
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Tab.3 Radiation performance parameters of pyrotechnic
films with different formulations

I(W-Sr) El(J-g'-Sr')

\t[ %"}

I~\3um  3~5um  8~14 um 1~3um 3~5 um 8~14 um

Al 343.0
A2 2210
Bl 118.0
B2 775
Cl 490
c2 429

224.0
205.0 31.0
121.0 225
92.0 8.8

111.7 37.9
92.6 26.0

32.0 1036.6
1054.7
447.9
430.4
192.6

213.7

675.4
976.6
459.8
511.0
437.1
460.9

96.5
146.8
85.3
49.1
148.4
130.1
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A Yt A Mg-AUPTFE (R, HATAMEST LI
R E, FFE RIS, Rt irgrsh
FIELTAMIURFHIR, IR B RTTHE AR, 1551 1 036.6
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