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Low-Temperature Characteristics of Type 4 Composite Pressure Vessel
Liner according to Rotational Molding Temperature

Hong-Ro Jung*, Ye-Rim Park**, Dong-Hoon Yang*, Soo-Jeong Park**, Yun-Hae Kim*"**"

ABSTRACT: Low-temperature characteristics according to internal temperature conditions during rotational molding
of Type 4 pressure vessel liners were studied in this paper. Since rotational molding has a sensitive effect on the
formability of the liner depending on the temperature conditions, the temperature conditions for the polyamide used
should be accurately set. The structural changes of polyamide as the liner material was analyzed the surface by atomic
force microscope (AFM), and the crystallinity measured with a differential scanning calorimeter (DSC) is used to
evaluate the change of the mechanical strength value at low temperature. In addition, the formability of the liner was
confirmed by observation of the yellow index inside the liner. As a result, as the melting range of the internal
temperature becomes wider, the yellow index shows a lower value, and the elongation and impact characteristics at
low temperatures are improved. It was also confirmed that the structure of the polyamide was uniform and the
crystallinity was high by AFM and DSC. These experimental results contribute to the improvement of characteristics
at low temperatures due to changes in temperature conditions during rotational molding.
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Fig. 1. Rotational molding mimetic diagram
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Fig. 2. Typical temperature traces for a rotational molding cycle

H[5]C.2, Fig. 1.2 3|4 A¥ 7)) HA]rolt}. 1 Stage
Foll Belv] T9ES Y FUT, 2 Stagels 0 2]

2 7hote] AES WSO i F%, 3 Sugel= 17 4
2 WY 3, 4 Stagel= A YL Fotol P &

= waA els 712 veEbla gleke7].

ar
(<)

A
=]
o
=

20 rr

I3

Fig. 22 BAIR 314 43 AolZe] dutael 2= 4
oA HELE Z4S B o) 85 Folo] R e

A% selstginh. TEnE §8 L ¥alyl s e
3 Apof] FAJSE FLEO|] 2% 9J¢]9] 280°CE} 230°CE &
©5 A4k Table 12 53] 84 0910 Aol 2 Sz
hro] £ES Ageiol wmat AL SIE 4= ck.
31 4R ol 48H =271 Table 13} At =
T Alo]Zo] w2} RM-S1-2802F RM-S2-280/230°0 2 s}
%9 0, RM(Rotational molding)2 3|74 ¥ 34, S-+
Stage No= A% 8§ H Y Alo|F ~E(§] Fig. 19] Stage
oF HIN), upA ot 22b= FA2EE Vel B 34
FZoIA &8 W= A9 551 185°Cof|4] PIAT(Peak

Table 1. Processing temperature conditions in rotational molding

Test No. Stage No. Temp (°C) | Time (min)
RM-S1-280 1 280 25
280 15
RM-S2-280/230 2
230 20
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Fig. 3. Yellow index due to temperature difference [11]
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