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A Study on Polyurethane Injection between Composite and Steel Tube

Sang-Ki Chung*, Nam-Gyun Yun* and Bal Jung*

ABSTRACT

This paper deuls with the study on injection with polyurethane into the gap which is narrow,
long, and tubular between an ablative composite tube and a steeel motor case. At first, to select
the injecting material, we considered 3 types of polyurethanes and an epoxy resin system. By the
experiments including ablative property, thermal property, flow, adhesion, and hardness test, we
chose a polyurethane system and filled the gap through Resin Transfer Molding(RTM) process.
To test the injection and filling capability, we designed an acrylic RTM tube assembly. Finally,
the motor case assembly was examined by the non-destructive test(X-ray) and accomplished the
ground fire test to evaluate safety and heat resistent property.
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Table 1. Design condition of Rosette pattern
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Table 2. Materials for experiment
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Table 3. Composition of Ux

Raw Materials wt% Remarks
HTPB 45
TMHD 5 chain extender
TDI 9 hardener(phr)
Calcium oxalate 35 filler
71etzA| 15
Table 4. Composition of R-7
Raw materials wt% Remarks
HTPB 37
DOA 10
silica powder 50 filler
IPDI 3 diisocyanate
7yetzA) 0.6 catalyst etc.

Table 5. Composition of DSE polyurethane

"ENGO |V oR) | cataysy | CaCOx
6200 100 80 0.8 0
6240 100 80 0.8 40
6250 100 80 0.8 50
6260 100 80 08 60
6270 100 80 0.8 70
6280 100 80 0.8 80
6290 100 80 08 90

(Unit : PHR)
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Fig. 1. Flow chart for DSE specimens.
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2-4. Resin Transfer Molding(RTM)
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Fig. 2. Configuration of RTM used by acrylic plastic.

Fig. 3. Photograph of RTM process used by acrylic
plastic.
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Fig. 4 Configuration of RTM process.

(b) after

Fig. 6. Configurations of RTM closures.
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Fig. 7. Density of specimens.

we} vl slted o gho] F7Hee o 4 lrh UxA]
He] Yr= 1.2 glem®© 2 62007} 62404192
7+ A2 e Jehglen R-7-E Fillerr} A7}
= DSEAH T AL vebsch A= $445%
= Fig. 85} 2t} DSES] 2E A|He] 9519] 9
#& Ve wbd o) Uxe} R-TE& 505059 ¥ gt
< vehfiglct. o] Ax2 2 o Uxe} R-72 A3
% softdd EA1& 71X & whd o] DSE2} Epoxy+s

110
100
+ L -3
Yy a
EEREEE
90 a1
s 8
2
% 70
g
=
3
E %07 e 1:6200 2:6240
ES 3:6250 4:6260 b
50 1| 5:6270 8:6280
7:8250 8:Epoxy
9:Ux  10:R7
40
: ©
30
0 2 4 5 8 10 12
Specimens

Fig. 8. Hardeness of specimens.
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Fig. 9. Erosion rate of specimens.
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Fig. 10. Degradation residue by TGA.
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Fig. 11. Weight loss of 1st Degradation.
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