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Toém tat - Co ché tw giam dd cao cla déng hat nhién liéu dwoc
hinh thanh sau qué trinh héa rén va phan manh cta hén hop léng
nhién liéu néng chay, khi tiép xdc véi natri 16ng sau sw ¢cb tan chay
I6 phan (ng hat nhan (HCDA) kiéu nhanh, cé y nghia rat quan
trong. N6 gitp ngén chan qua trinh tai chay 1dng clia cac hat ran
nhién liéu trong déng. Do d6, viéc ro ri chat phéng xa tir 16i 16 ra
moi truang s& dwoc ngan chén. Trong nghién ciru nay, dé tim hiéu
dac tinh cua hién twgng tw glam d6 cao, ching toi da tién hanh
nhiéu thi nghiém mé phdng béng cach st dung céc hat kim loai,
nhuw thép khong gi (SS), kém (Zn), dong (Cu), nhém 6-xit... dé thay
thé cac hat rén nhién liéu trong thuc té; nwdc dwoc sir dung thay
thé cho natri 1dng; khi ni-to' (N,) dwoc théi tir bén dwéi ddng dé mé
phdng cho qua trinh séi cta natri. BEn canh d6, 1 mo hinh toan hoc
ciing da dwoc xay dwng dé co thé dy doan sy thay dbi do cao theo
thoi gian ctia déng vat liéu.

Tir khéa - Lo phan ng nhanh; HCDA; dng hat rén; co ché tu
giam dé cao; phwong phap thoi khi; mé hinh thye nghiém.

1. Pat vin dé

Viéc ting dung nang lwong hat nhan vao san suat dién
ning da bat dau tir nhitng nam 1950s. Tinh dén hién tai,
dang ¢6 hon 440 10 phan Gng hat nhan cac loai dang dugc
van trén toan cau voi tong cong sut dién nang san suat
dugc khoang 390.000 MWe. Bén canh do, nhiéu 10 phan
mg khac dang duoc xiy méi. Trong sb cac 16 phan tng
trén, da sb chung thudc loai 160 phan tng nudc nhe (BWRs
va PWRs). Tuy nhién, vi trit lugng uranium ciing c6 gioi
han, va du doan trit lugng hién tai chi c6 thé cung cép cho
nhu cdu trong vai thap ky t&i, nén mot kiéu 10 phan Gng
moi di va dang duoc nghién ctru dé c6 thé sir dung uranium
hiéu qua va tiét kiém hon, goi 1a 16 nhanh. Nhirng 16 phan
{mg méi nay sir dung cac hat neutron véi dong ning 16n dé
duy tri phan tmg day chuyén, nuéc lam mat duoc thay thé
bé‘mg cac kim loai long véi dac tinh trao ddi nhiét tot hon,
nhu natri, chi...

Vin dé an toan luon 14 wu tién hang dau trong thiét ké 10
phan tmg hat nhan. Khac véi cac phuong phap san xuét dién
truyén thong (nhu nha may nhiét dién dot than, d6t dau hay
khi), khi sur cd xay ra, anh hudng ciia nha may nhiét dién hat
nhén 16n hon rat nhiéu. O mirc 6 nghiém trong nhat, nd co
thé gay ra tham hoa d6i véi méi trudng sdng ciia con ngudi
trén mot pham vi rdng xung quanh nha may va nhiing tac dong
ndy kéo dai rat lau. Hai tham hoa hat nhan lan lugt vao cac
nam 1986 va 2011 tai cAc nha may nhiét dién & Chernobyl
(Ukraina) va Fukushima (Nhat Ban) da cho thiy anh huéng

Abstract - In Sodium Cooled Fast Reactors (SFRs), as a hypothetical
Disruptive Core Accident (DCA) occurs, the molten fuel flows downward
and contacts with sodium liquid. Due to violent interaction with subcooled
sodium, the molten disintegrates into small particles, then disperses in
the coolant, and eventually accommodates in the core debris catchers
(such debiris trays) in the lower plenum of the reactor vessel. The debris
mound formed in conical shape will flatten itself, which is caused by
sodium vapor released from the debris bed due to the decay heat
generated by fuel debris. This phenomenon is called self-leveling
behavior. This mechanism is an inherent safety in SFRs, which ensures
the integrity of reactor vessel from the molten fuel. Thus, the risk of
releasing radioactive material can be prevented. In order to understand
the characteristics of self-leveling behavior, series of experiments of
homogeneous (simulated) particle beds have been carried out by
decompressed and bottom heated methods in the previous studies. In
this study, a further investigation on self-leveling behavior of mixed solid
debris beds is focused on by using gas injection method. Furthermore,
an empirical model is proposed to predict the transient change of the
debris bed height with time.
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khing khiép cta viée 1o ri chat phong xa tr 16i 10 vao moi
truong. Trong tinh toan thlet ké cac nha may nhiét dién
nguyén tir, tin sb Xdy ra sy ¢b tan chay 13i 1o 1a cuc ki thép,
khoang 10 - 10 1an/nam, nhung diéu nay khong c6 nghia
rang sy c6 nha may nhiét dién hat nhan 1a khong thé xay ra.
Déi véi 10 phan Gmg hat nhan kiéu nhanh (FBRs), dé d4nh gia
mirc d6 an toan ctia ching, nguoi ta tién hanh cac nghién ciru
khi 16 gap su ¢b nghiém trong véi xac suét cuc ky thap. Trong
cac nghién ctru ndy, mot phan hay toan bo 13i 16 phan tng
duoc cho 1a c6 thé bi tan chay. Khi d6, ngudi ta s& tap trung
vao cic co ché tir diéu chinh, ty 1am mat va tu 6n dinh cia 10.
Két qua cudi cung 1a tim ra dugc thiét ké 16 nhanh, c6 kha
nang dép tmg duoc cac yéu cau khic nghiét nhit, ngay ca véi
nhiing tai nan nghiém trong nhét, 10 phan tmg van dat trang
thai an toan, hay cac tac hai c6 thé xay ra duoc giam thiéu dén
muc ti da.

Cac bo )

nhién liéu ¥

Sodium

Hdn hop
noéong chay w

Sodium

Natri long _

Ddng hat rin «

Hinh 1. Co ché tw giam dg cao
Nho co ché ty giam d6 cao ma nhiét lugng sinh ra tir qua
trinh ban ra phong xa s€ dugc truyén hi€u qua vao natri 16ng.
Nho d9, su tai chay 1ong cia cac hat nhién li¢u dugc ngan
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chin, két cau ctia 10 phan img khong bi pha v, va do do, viée
10 ri vat liéu phong xa tir 10 vao méi truong 1a khong thé xay
ra.

Trong qué khir, mot vai nghién ciru vé tu giam do cao
ddng hat ran hinh thanh sau tai nan 1o phan g da dugc tién
hanh. Hesson [1] va Gabor [2] 1a hai tac giai dau tién nghlen
ctru vé co ché nay, ho nhén ra rang, d6 cao cta dong hat rin
giam nhanh chéng va dé dang ngay ca véi mat do dong nhiét
rét bé tir qué trinh phan ra phong xa. Ho da tién hanh nhiéu
thi nghiém, theo Hesson [1], phuong phap suc khi dugc str
dung d&¢ md phong cho qué trinh sbi cua natri, trong khi
Gabor [2] dung phuong phap gia nhiét truyén thong bang
dién tr¢ va nu6ec mudi mo phong cho natri 1ong va dbng hat
ran duoc tao thanh tir UO,.

Géan day, tai Dai hoc Kyushu, Nhat Ban, mt nhém nghién
clru d3 tién hanh nhiéu thi nghiém di sau vao tim hiéu cac dic
tinh ctia co ché tu giam d6 cao [3, 5]. Vi nhitng nghién ciru
ndy, 2 phuong phap la hdt chan khong va gia nhiét nuéc bang
dién tré dugc ap dung dé mé phong cho qua trinh s6i ciia natri,
nude ¢ didu kién ap suét khi quyén duoc ding dé thay thé cho
natri 1ong trong 16 FBRs, cac hat ran véi kich thude va hinh
dang khac nhau nhu thép khong gi, nhom 6-xit, ddng, kém. ..
dugc su dung dé mo phong cho cc hat ran nhién liéu trong
ddng. Két qua tir nhimg nghién ctru thue nghiém, cling da
chimg minh co ché tu giam d6 cao xay ra trong tit ca cac
truong hop thi nghiém. V6i nghién ctru hién tai, dé tim hiéu
sdu hon vé dic tinh cua co ché tir giam d9 cao ciia ddng khong
ddng nhat, mét mé hinh thi nghiém méi da dugc tao ra. 2
phuong phap md phdong cho qua trinh s6i trong cac nghién ctiru
[3, 5] duoc thay thé bang phuong phap thdi khi lién tuc tir bén
duoi déng hat ran. Vi phuong phap méi nay, toc do dong khi
qua dbng (hay gian tiép 1a mat do dong nhiét) lon hon rat
nhiéu, va c6 thé dura thi nghiém dén gan voi dleu kién thuc té
ctia 10. Bén canh d6, dé dua thi nghiém dén gan s0 voi diéu
kién cua 10, cac dong vét liéu s& dwoc hinh thanh bang cach
tron 1an 2 hat khéc nhau vé chét va kich thuéc, thay vi chi 1a
nhiing déng bao gém cac hat c6 cung kich thudc, cung vat liéu
nhu trong céc nghién ctru trude. Cudi cing, 1 mé hinh thyc
nghiém da dugc xay dung dé co thé du doan sy thay dbi tirc
thoi cua d6 cao déng hat ran. Cong thire thue nghiém nay dugc
hiéu chinh bang két qua thi nghiém thong qua d¢ cao t6i han
va hé sb dic tinh cua qua trinh ty gidam dg cao.

2. Tién hanh thi nghiém
2.1. Mo hinh thi nghiém

Hinh 2 1a so d6 khéi cia md hinh thi nghiém duoc st
dung trong nghién ctru. D& dam bao viéc quan sat dién bién
qué trinh thi nghiém duoc tdt, dng tru co duong kinh trong
310 mm va chiéu cao 1.000 mm duoc lam bé‘mg vat liéu
mé-ca, trong sudt. Trong md hinh nay, nuée ¢ diéu kién ap
suat khi quyén va khi N, duoc str dung dé md phong lan
luot cho chat tai nhiét natri 16ng va qua trinh s6i. Mot thé
tich ¢ dinh khoang 7 lit cac hat rin duoc chuin bi bén
ngoai va sau dé nap vao 6ng tru. Déng vat liéu nay s€ tap
trung lai trén mat day cua éng tru duéi dang hinh néon. Muc
nudc tr bén trong éng tru duoc diéu chinh & d6 cao 180
mm tinh tir day, diéu nay nham loai bé anh huong ddi luu
clia chat 1ong dén hién tuong ty giam chiéu cao dng hat.
Khi N2 s& dugc diéu chinh dén gié tri yéu cdu bang cach su

dung van cau va két hop véi luu luong ké. Bé dam bao khi
N, dugc cung cp dong déu vao ddng hat, chiing t6i cho nd
di qua 2 tAm thép dang x6p ¢ day cua thiét bi.

Céc hat ran duoc sir dung thay thé cho cac hat nhién
lidu thyc té, bao gom thép khong gi (SS), nhém o-xit
(Al203), ddng (Cu), k&m (Zn), zirconium 6-xit (ZrO,). Cac
thong s6 cuia ching dwoc cho theo Hinh 3.

Khi ni to

thoatra .
Duing cap

e

Nhin tir bén canh

e Hinh chiéu bang

nrée vio

Binh chira

bén ngoai A
Binh chita

D

Cac tim kim

loaixép | 310 mm

hinh trg

__________ | -
I:[I 4 Ding hat rin
150 mm
R | ul

450 mm

:
le— 450 mm —!
g

Nite )
(_l_unlqulgki
== Khinito tir

T

X
Il Nuwérc thoat

tram khi dén

Hinh 2. M6 hinh thi nghiém

A1203
1 ~ 6 mm

P ' - -

Hat khéng ciu AL O, Hat khong cau SS
0.51,1.18,2.21 mm
1.58 ~ 2.78 mm

Hinh 3. Hinh énh thuc té cia cdc hat rin duoc sir dung
trong thi nghiém
2.2. Phwong phdp do

Trong moi thi nghi¢m, su thay dbi chiéu cao cua déng
hat tai cac thoi diém khac nhau (0s, 15s, 30s, 45s, 60s, 90s,
120s, 150s, va 180s) dugc ghi lai bdi camera toc d cao.
Hinh anh tir camera s& dugc luu dudi dang file .jpg. Hinh
5 bén dudi 1a két qua ghi lai cua 2 truong hop hat khong
cau AloOs va SS c6 duong kinh hat d,~2mm , & luu luong
Qgy~100 L/min.

Chuang toi str dung mot phan rpém miér} phi co tén
Hakarun dé do su thay d6i cua chiéu cao dong hat dudi
dang ty sb m( ) , voi D 1a dwong kinh déng hat. Cach do
duoc thé hlen rd trén Hinh 4.

A
H t o |
m(t)y H(ty) 4

Hinh 4. Minh hoa cdich do sy thay doi dp cao dong hat
tai cdc thoi diém khdc nhau
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Hinh 5. Hién tiwong tir gidm do cao ciia dong hat: Nhém o-xit
(hinh bén trdi) va thép khong gi (hinh bén phai)

3. Xay dung cong thirc thwe nghiém
i DPé du doan su thay ddi d6 cao cua déng hat tai cac thoi
diém khac nhau H,, (t), ching t6i d3 xay dung mot cong
thtrc thuc nghiém don gian sau:
Hm(t)—Heq _ t -1
Ho—Heq (1 + 1') @
Trong do:
t: 1a thoi gian (s);
H,,(t): 12 d6 cao ciia dng tai thoi diém t (mm);
Hy: 12 d6 cao ciia ddng tai thoi diém bat dau thi nghiém
t =0s (mm),
H,,: dugc goi la dd cao can bang t¢i han cua déng khi
thoi gian thi nghiém t — co (mm);
7: thoi gian ty giam do cao dinh tinh ctia ddng (s).
Dé co thé ap dung cong thirc (1) nay, 2 thong sd Heq va
7 can duge xac dinh. Dé lam dugc diéu nay, chung t6i dya
vao phuong phap phén tich thir nguyén cua tat ca cac thong
s ma chung t0i nght s€ dnh huong dén co ché ty giam do
cao cua ddng. Chung bao gom 4 nhom blen 50, thudc vé

chat long (nude), chat khi (Ny), cac thong sd cua cac hat
rn va két ciu dong hat (hinh dang day thiét bi).

Heq1 T= f(#lr Pu #g' pgl u' g’ dp' pp' Ap' U, umf' D' g) (2)

Trong do: py, py: lan Iuot 1a d6 nhét dong hoc cua nude
va khi nito (N2); p;, pg 1an luot 1a khéi luong riéng cia
nuée va khi No; w14 tde do dong khi N2 di qua ddng;
dp, Aplan luot la du(‘mg kinh va dién tich hat ran; u, la toc
do t(n han cua hat rén roi trong chét long, Uy 12 toe do
nho nhit dé qua trinh soi ctia cac hat ran trong dong; D 1a
duong kinh day ciia déng; va g 1a gia tdc trong trudng.

Két qua sau khi ap dung phuong phap phan tich thi
nguyén:

Heq _ ﬁ“(ﬁ)””_p“d_pdl W
=K (ut) U s (DZ) (D) Ar®iRelt - (3)
1 (A2 ;o1 \b2 c d
g _ Yy X A\ ()2 gre2pef:
> - K2 (ut) (umf) (DZ) (D) Ar®2Re’z  (4)
Trong 2 cong thue (3) va (4), Ky, Kz, a1 = f1,a2 = f,
Ia cAc hing sb thyc nghiém.

Ar = "9("”;#: s6 Archimedes (%)
g
Re = 29%9. 4§ Raynolds ©

Hg

2 , ,
u'y = %07 \jan tée dong khi qua déng hat

€ r
(m/s), D = 0,31m: duong kinh déay ctia dong vat li¢u; ¢ la
d6 rong caa dong vat liéu [-]. )
Tde 49 s dugc tinh theo cong thic:

UgRegm
Uy = = 8)
V6i Regpy = V33.72 + 0.0408Ar — 33: s6 Raynolds
nhé nhat dé qua trinh sdi cua cac hat rin xay ra. 9)

4. Két qua nghién ciru

4.1. Phan tich nhitng yéu to anh hwéong dén co ché tw
gidam dj cao cvia dong hat

4.1.1. Két lugn chung

Trong tét ca céc thi nghiém ma ching toi thyc hién, hi¢n
tugng tu giam d9 cao da xay ra nhung véi toc do khac nhau.
Tong quan, qua trinh giam do cao cia dong hat xay ra
nhanh khi luu lugng khi nito 16n, kich thudce hat bé va khoi
luong riéng hat bé. Va nguoc lai, néu luu lugng khi nito
bé, hat ran co6 kich thude 16n, hay hat c6 khoi lugng riéng
16n thi qua trinh giam d9 cao dién ra cham hon.

Hinh 6 1a biéu d6 thé hién su thay ddi chiéu cao cua hat
khong cau Al;Os & dudng kinh d,~1,58 mm, véi cac luu
luong khi nito, Q,~20, 50,100 L/mln C6 thé nhan thy
rang, viéc giam do cao ciia déng hat xay ra cang nhanh khi
luu lugng khi nito cang 16n.

0.35
03 1 + Lwu lweng 20 L/phat
= Luwu Iweng 50 L/phat
025 - + Lwu lwong 100 Liphat
— 02 |
E -
015 - & e,
n - - .
01 - * - M .
u
“ A, L] L]
005 - . N R s
0 1 1
1] 50 100 150 200
Thai gian [s]

Hinh 6. Két qud clia qud trinh tw gidm dg cao ciia
dong hat nhom o6-xit
Hinh 7 mé ta anh huéng cua kich thudc hat dén co ché
tu giam do cao dong hat. Trong trudng hop nay, & cing luu
lugng khi nito Q;~100 L/min, qua trinh gidm d9 cao xdy
ra nhanh hon va dé& hon so véi hat c¢6 kich thude < 2 mm.
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Hinh 7. Két qua thi nghiém cho hat thép khéng gi (SS)
o dwong kinh 2 mm va 4 mm
4.1.2. Véi dong hat kiéu hén hop

Dbi voi cac déng hat hdn hop tir 2 loai hat khac nhau
hay c6 kich thude khac nhau, quan sét cho thay qua trinh
phan 16p cua vat liéu da xay ra dong thoi v6i qué trinh tu
giam d9 cao dong hat. Sy phan tang nay dugc 1y giai boi
su khac nhau trong téc d6 roi ctia cac hat trong qué trinh
hinh thanh dong va do su phat trién ciia qué trinh tu giam
do cao déng hat.

Hinh 8 mo ta hién tugng ty phan 16p ctia hdn hop dong
hat rin Al,Oz va SS. Cu thé, sau khi két thiic thi nghiém,
céc hat SS (mau den) s& tép trung & trung tim cua dong,
trong khi d6, cac hat Al,Os (mau tring) phan bd bén trén
va theo chu vi cua déng.

Hién twong
phén lép

Hinh 8. Hién twong tw phin lo;p giita 2 vat liéu khdc nhau
trong hon hop

4.2. Két qud ciia phan tich sé ligu thi nghiém

Trong nghién clru nay, 62 truong hop thi nghiém da
duoc tién hanh. Tai mdi truong hop, ching toi dung
phuong phap sai sO bé nhat (least square method) dé hiéu
chinh két qua thi nghiém véi cong thic ( 1). Két qua, véi
mdi thi nghiém chung t6i ¢6 duoc 1 cip sd Heqvar. Tiép
dén, két qua tir 62 thi nghiém nay s€ dugc sur dung két hop
voi phuong phap héi quy tuyen tinh (simple linear
regression). Két qua, cac hiang sd thyc nghiém & cic
phuong trinh (3) va (4) duoc xac dinh.

%=_364( ,t)e.a(:_r,ngf)m(g_g)_l

d 21.9
(Hp) Ar38 Re—54

™y - 2553 (_) (;_;;;)‘““ ()" ay

dp -11.0
%)

V6i 62 thi nghiém, chung t6i thu dugc 560 diém gié tri
do do cao ciia dong hat. So sanh giira két qua du doan tir
md hinh thuc nghiém va két qua thi nghiém dugc thé hién
6 Hinh 9.

(10)

Ar—0.4—8 Re 3.07

M0 hinh thyc nghiém nay co thé du doan thanh cong
khodng 84% (469/560) tat ca cac diém gié tri d9 cao tir két qua
thi nghiém nam trong khoang sai s tuong dbi + 20%. Sai s6
twong ddi 16n nhat gitra két qua du doan tir md hinh véi két
qua thyc nghiém 1a 45,8%. Thém vao do, cac truong hop
thudc déng hdn hop véi cac hat ¢ kich thude khac nhau thi
sai s twong d6i 16n hon hai trudng hop con lai.

Két qua so sanh cu thé gitta mé hinh thyc nghiém va két
qua thi nghiém duoc minh hoa theo Hinh 10, khi cho cac dong
hat nhom o6-xit va thép khong gi & cung huu lugng
Qg~200 L/min va cing duong kinh d,, ~2 mm. Tt Hinh nay,
ta c6 thé nhan thdy mo hinh thyc nghiém c6 thé du doan kha
t6t cho sy thay doi chiéu cao dbng tir két qua thi nghiém.

Két qua so sanh giita thyc nghiém va dy doan bang mo
hinh cho déng hat nhom 6-xit (cau va ddng nhét) c6 dudng
kinh hat d,,~2 mm, lan luot & hai gia tri luu luwgng khi
Q,~20; 200 L/min, duoc thé hi¢n trén Hinh 11.

0.4

+ Péng hat déng nhat

0.35
= Péng hin hep khic kich thwéc +20%

Déng hén hep khic vét ligu
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w

Hm/D (M6 Hinh) [-]
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= ] 8 ]
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o em 1 am o ex om o o3 em e
Hinh 9. So sdnh giita két qud thirc nghiém
va ket qua dy dodn bang mé hinh

Hm/D (M6 hinh): Ddng hat 6-xit nhom
Hm/D (Mb hinh): Hat sét khong gi (loai CW)

04 -

035 Hm/D (M& hinh): Hat sit khéng gi (loai NS)
= Hm/D (Thi nghiém): Dang hat 8-xit nhém
03 Hm/D (Thi nghiém): Hat sét khéng gi (loal CW)

s Hm/D (Thi nghiém): Hat sit khong gi (loai NS) |

Hm/D []

02 H
015 |

o1 b\

Thir glan [s]

Hinh 10. So sanh gitta két qud thue nghiém
va két qua du doan tir mé hinh

045

04 Hm/D (Thi nghiém}: Luu lwgng 20 Liphit
035 Hm/D (Thi nghiém}: Luu legng 200 Liphit

—HmID (M6 hinh): Luu legng 20 Liphut

|| ~—HmiD (M5 hinh): Luu lwong 200 Liphat

Thir glan [5]

Hinh 11. So sanh giita két qua thuc nghiém
va ket qua dw doan bang mé hinh
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5. Két lun

Thu nhét, co ché tu giam dd cao cua déng vat liéu sau
tai nan 10 phan Ung kiéu nhanh c6 ¥ nghia rat quan trong
trong viéc dam bdo ngédn chan thdm hoa ro ri cac vat chét
phong xa tir bén trong 10 ra ngoai moi trudng. Trong nghién
clru ndy, dé hiéu hon vé ban chét cta co ché tu giam do cao
d6ng hat, ching t6i d tién hanh cac thi nghiém mo phong
& cac diéu kién khac nhau vé luu lugng khi nito thoi qua
déng hat, cac hat rén v6i kich thuéc, hinh dang, va chét lidu
khéc nhau di duoc st dung dé mé phong cho céc hat nhién
lidu & didu kién 16. Tir cac két qua thi nghiém dat dugc,
chung t6i nhan thay co ché nay ludn luén xay ra trong tat
ca cac thi nghiém, & cac diéu kién khéc nhau, tuy voi cac
mirc 6 khong giéng nhau.

Thir hai, dé xem xét anh huéng cua cac dong hat khong
ddng nhat dén co ché ty giam dan do cao, chung t6i da sir
dung céc déng duogc hoa tron tir cac hat c6 kich thude khac
nhau hay vat liéu khac nhau. Két qua thu duoc van gidng
céc truong hop cho déng hat dong nhat. Va hién tuong
phan ting giita cac hat trong hdn hop ciing da duoc ghi
nhan va giai thich.

Thir ba, két qua tir nhirng thi nghiém trong nghién ctru
nay sé& gitp ich rat nhiéu cho viéc kiém tra cac chuong trinh

may tinh mé phong an toan 10 phan Gng hat nhén, nhu
SIMMER-III.

Cudi cung, mot md hinh thuc nghiém da dugc ching
t6i xay dung nham du doan cho sy thay d6i d6 cao ciia déng
vat liéu theo thoi gian. Tuy con rat don g1an nhung né c6
thé du doan kha tot véi sai sd tuong ddi va két qua thuc
nghiém 1a c6 thé chap nhén duoc.
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