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TOM TAT: Tuéi tho cia vt lidu ché tao lop vo ngoai quyét dinh thoi gian lam viéc cua tui tri
nuoc linh hoat. Bo chinh xdc cua phép du bao phu thuéc vao phuong trinh dy bdo co phan anh
ddy dii cdc yéu té khi hdu, thoi tiét, méi trwong, diéu kién sir dung... tdc dong 1én tii trit nude va
tiéu chuan hw hong mau dwoc lira chon cé tiéu biéu hay khong. Viéc gia toc qud trinh lido héa cho
phép danh gid nhanh hon qud trinh phd hity cia vt liéu. Bai viét trinh bay két qua dir bdo tudi tho
s dung cua tui trit nuoc linh hoat theo phwong phap nhiét vi sai.

Tir khoa: tudi tho, vt lidu dét PP; tii triv nudce linh hoat.

ABSTRACT: The life-span of outer cover materials determines the work life of flexible water
bladder. Accuracies of predictions depend on whether the prediction equation sufficiently includes
the factors that impact on flexible water bladder such as climate, weather, environment and use
conditions and whether the selected sample damage criteria are typical. Acceleration of aging
enables quicker evaluation of material decomposition. This article shows results of flexible water

bladder life-span prediction with differential scanning calorimetry method.
Key words: life-span; polypropylen textile material; flexible water bladder.

1. PAT VAN PE

Tai chtra nude linh hoat duoc thiét ké va ché
tao tai Cong ty C6 phan nhya Tan Pai Hung c6
thiét ké 2 16p nham khic phuc nhugc diém cta
thiét ké 1 16p. Lop trong véi myc dich kin nudc.
Lép ngoai 1 16p bao ve¢, chiu luc c6 thé duoc lam
tir vat lieu dét duoc ché tao tir cac loai soi
polypropylen (PP) hoéc sgi polyeste (PES) [5], [6].
Do vat liéu PES c6 gia thanh twong di cao nén vai
PP kéo dinh hudng duoc nghién ctru thay thé.

Tudi tho clia thi trit nude phu thude nhiéu vao
tudi tho cua 16p ngoai PP — khoang thoi gian lién
tuc tinh tir khi Idp dit sir dung cho dén khi bji hu

hong cin cir theo mét tiéu chuin nao d6. PO chinh
xac cta phép du bao phu thudc vao phuong trinh
du bao ¢6 phan anh day dii cac yéu t6 khi hau, thoi
tiét, moi truong, diéu kién sir dung... tic dong lén
6ng mém va tiéu chuan hu héng mau duoc lya
chon c6 tiéu biéu hay khéng. Muc tiéu ciia nghién
ctu 1a str dung phuong phap nhiét vi sai du bao
thoi gian/tudi tho cua vat lidu ché tao vo ngoai thi
chira nu6c linh hoat. Bai viét trinh bay mot sb két
qua nghién ctru vé tudi tho cua vat lidu dét PP —
bang phuong phap nhiét vi sai (DTA).

2. NOI DUNG
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Nguyén vdt liéu: Vai PP do Cong ty Co
phan nhya Tan Pai Hung ché tao c¢6 cac thong
sO chinh sau: trong lugng: 210g/m% do bén
khang xé rach theo chiéu doc va ngang > 30
kN/m; khd rong:  2,3m*2m; chiéu day:
0,250mm.

Phuwong phdap nghién ciru: Phéan tich nhiét
vi sai trén thiét bi: Netzsch TGA209F1 vd&i
detector loai P; TG-sample nhom.

Ché d6: méi truong phan tich khi nito,
thuc hién v6i cac ché do gia nhiét: 2,5; 5,0; 7,5
°C/phlt tai phong thi nghiém Dai hoc Bach
khoa Ha Noi.

Thir nghiém dong hoc phén huy trong
lugng nhiét theo phuong phap Ozawa/Flynn/Wall
theo ASTM : E1641-15 [2].

Tinh toan bén nhiét ctia vat liéu tir s6 lidu phan
huy trong luong nhiét theo ASTM: E1877-15 [3].
2.2. Két qua va thao luin
2.2.1. Xdy dung giin do twong quan logv —
gidn dé Arrhenius

Két qua phan tich DTA trong mdi trudng
nito voi cac toe do gia nhiét khac nhau dugc
trinh bay trén gian d6 hinh 1.
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Hinh 1. Gian d6 TGA ctia mau vat liéu PP trong
mdi trudng nito
Tu két qua phan tich DTA, chon muc d6
phan hay 20 % dé tinh toan véi cac toc do gia
nhiét v twong ung 2,5; 5,0; 7,5 °C/phat. Xac
dinh cac nhiét d6 giam khéi luong tuong tmeg.
Két qua trinh bay trong bang 1.
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Bang 1. Gia tri logv va nhiét do

Toc dd gia | Logv | Nhiétdd | Nhiét dp | 1000/T
nhiét v phéan phén
(°C/pht) hity (°C) | hity (°K)
25 0,3979 415 688 1,5189
5 0,6990 434 707 1,4771
75 0,8751 440 713 1,4684

Xay dung gian d6 Arrhenius - trong quan
logv = f(1000/T) trinh bay trong hinh 2.
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Hinh 2. Gian d6 Arrhenius
Puong hdi quy tuyén tinh ctia gian d6 c6 dang:
logv = —9.000. + 13.400 1)
Xéc dinh nang luong hoat hdéa cua qua
trinh theo ASTM: E1877-15.
Phuong trinh nang luwong c6 dang:
E=7.a )
Trong d6: E la nang lugng hoat hoa
Arrhenius (J/mol)
R 14 hang s6 khi = 8,31451 J/(mol K)
ala hé s6 goc (theo ASTM: E1641-15):
_ A(logv)
=—
A(3)

b tir bang cho trude va 1an dau 1y gia tri b= 0,466

=9.000

Thay vao tinh:
8,314
E = m 9.000 = 160.570 J /mol
Tinh lap lai: % = % = 27,3172 tra
bang - b= 0,465
Tinh lai E: E = %.9.000 = 160.916 J /mol

Két qua nay cho chénh léch nho hon 1%.
Chap nhan két qua nay: E=160.916 (J/mol);

£ = 273172

RT

b= 0,465 & nhiét do 434 °C hay 707 °K.
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2.2.2. X4y dung giin dé chiu nhiét ciia vit liéu

Gian d6 chiu nhiét cua vét lidu 16p vo
ngoai dugc xay dung theo ASTM: E1877-15.

Phuong trinh chiu nhi€t cua vat liéu c6 dang:

E

log[t] = (2,303.R.T) )

V6i — = 27,3172 nim giita 27 va 28, tra
bang lay gi4 tri gin diing: a=14,832; v = 5 °C/phi;
thay cac gia tri vao phuong trinh (3) ta co:

logt = 8404. — 11,244 (4)

Trong d6: t tinh bang phit; Hé sé chuyén
d6i sang nam bang (1/60.24.365) = 1(1,9026.10°
8) [nam]. Két qua tinh véi dai cdc nhiét do

+log%—a

khac nhau, chuyén ddi vé thoi gian nam trong
bang 2 va trinh bay trong hinh 3 véi truc
logarit thoi gian.

Bang 2. Thoi gian chiu nhiét & cac nhiét 46

TCC) | T(°K) | Logt t (phat) t (nfim)
140 413 | 9,1046 | 1,2723.10° 2420
160 433 | 8,1648 | 1,4615.10° 278
180 453 | 7,3078 | 2,0314.107 38,7
200 473 | 6,5234 | 3,3373.10° 6,4
220 | 493 | 58027 | 0,63459.10° | 1,2
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Hinh 3. Tuong quan gitta nhiét d6 moi trudng va
thoi gian chiu nhiét cua vat liéu

TAI LIEU THAM KHAO

Qua db thi c6 thé thiy vat liéu PP c6 do
bén nhiét kha cao: trén 160°C vat liéu co thoi
gian chiu nhiét giam nhanh. O khoang 200°C
thoi gian chiu nhi¢t cua vat li€u con téi 6,4
nam. Thue té, vat liéu lam viée trong khoang
nhiét d6 cuc doan chi 70°C ngoai troi con kha
thip so v&i méi trudng thir nghiém.

3. KET LUAN

Do bén cta Polypropylen da 1a mot chi tiéu
quan trong (c6 thé 1a 16n nhat) dugc cac nha thiét
ké g dung quan tdm tir ngay ban dau. Tudi tho
cta tai trlt nude linh hoat dugc yéu cau 1a 8 nam.
Phuong phép nhiét vi sai chi tinh anh hudng nhiét
d6 ctia moi trudng dén qué trinh 1o héa cua vat
liéu PP, nhung no cho ta théy su Iua chon PP lam
nguyén liu ché tao thi trit nude linh hoat 1a chinh
xac khi xét vé tudi tho cua san pham. Piéu nay
hoan toan xac dang vi nhiét do 1a mot trong s cac
yéu t6 chinh gdy nén ldo héa vat liéu polyme. Céc
di liéu ctia dudong nhiét dong xac dinh béng
phuong phap nhiét vi sai khiang dinh cac két
qua xac dinh tudi tho cua vat liéu dét nay bﬁng
cac phuong phap ban thuyc nghiém khac (phan
anh cac yéu td khi hau, thoi tiét, moi truong,
diéu kién st dung,...) cho két qua dao dong 8-
10 nam 1a dang tin cdy va phu hop v6i cong bd
clia cac tai liéu cong bd [1], [4].
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