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T0M TAT

Qud trinh ché tag mang phit cham chdy trén co s chat tao mang hE nudc phy thuge nhigy yEu 10 nit:
W I chat tao mang, ty I dung moi pha logng, 1y 1§ phu gia chgm chiy, didy kign cdng ngh@ va Iy 1¢ cac logt
phiy gia cai thign mang pho khdc... Trong do, tiah cht cham chdy cua mang phy thube nvéu andt vio 4 %6
cdc thanh phin phy gia chim chdy bao gém: Amonium Polyphosphat (APP), f y (PER) va Melamin
(ME). K&t hap cdc k&t qua nghién oty thyc nghiem v3 ing dung qui hoach thyrc nghiém d€ tim cap phéi i
. Tir k€ hoach bac nhat har mie 167 vy cho thdy ham muyc tiéu 1t bj dnh hudng béi t 18 dung mds pha lodng.
Sau d6, 61 wu hoa hai f 1 APP, PER bing phudng phip k& hoach bdc hal 18m xoay. Ket qud cho thay & 1§
sif dung APP 167 uu 1 0,574 va 15 18 PER 13 0,156 so vdv 18ng lugng phy qia chém chdy sit dung. Chdt tao
mang ché tao theo cap phoi 67 wu duge phil 1n mdu g cho thdy tnn cham chdy dat mic V-0 theo ANSI
ULG4:2010 v3 ming phi sau kho khong dnh hudng d8n mau sdc b8 mat gb.
T khda: Phy giz chdm chdy, ming phi chém chdy, qui hoach thye nghiém tryc giao bac Il tam xoay.

RBSTRACT

The formufation of waterborne flame retardant coating depends on many factors such as the ratio of binder,
water ditution ratio, flame retardant additives ratio, technofogical conditions and ather aaditives ratio etc. This
study focused on the aptimization of ingredient addifives which inciude: Ammonium Polyphosphates (APP),
Pentaerythritol (PER), Melamine (ME) and water ditution ratic (Water/Binder-W/B). The formulation far the flame
retardant coating was optimized by combining the results from laboratory studies with the expenmental desige.
A two-level full factorial design for three factors showed that the objective function was not much affected by
water difution ratip. Afterwards Central Composite Design based response surface methodology (RSM) was
used i1 optimizing the APP ratio and PER ratio. The results showed that the optimal ratio of APP and PER were
respectively 0.574 and 0.156. The flame retardant oating fabricated using the optimal formulation was covered
on the wood samples. It's properties reached the fevel V-0 according to ANSIUL94:2010 and the coafing after

being drigd did not affect wood grain colour.

Keywords: Flame retardant coating, optimization, experimental design, wood coatings.

1. Gi¢ri thiéu

Theo théng ké clia oyc phong chay chira chay va ciru
nan clru hé, trong nam 2013 ¢ nude xay ra gan 2600 vu
chéy tang gén 10% so vé1 nam 2012, 1am chét 124 ngudi
va by thwong 349 ngudi. Thidt hai vé tai san wée tinh hon
1500 ty ddng. Nam 2013 nhitng vy chay lién quan dén
nha cao tAng, cho, trung tam thuong mal, khu chung cu
c6 chidu huedng gia tang

Voi tinh hinh chay nd xay ra ngay cang tang nhuw hign
nay, dac bigt thiedng xay ra & nhizng tda nha cao tng,
céc clra hang, sidu thi,... clng vdi cong tic chita chay
dang gap rAt nhidu khd khan vé ca ngudi va phuong tisn,
thi bién phap cip bach duoc d& cao la céng tac phong
chéy, day la bién phap tich cyc chd déng, ce ban va hiéu

qué nhét. Tuy viéc phong chay triét d& phai loai trir dugc
foan bd cac ngudn gbc gay chdy ra khdi cac hoat dgng
clia con ngudi, nhung thue & ngudt ta vén chua lam
dwec digu do, vi day 14 mét van dé hét ste phic tap, kho
khan. Nhidu vy chay xdy ra da nguyén nhan ngodi khd
nang khéng ché ciia con ngudi nhw: dong d&t, ni Iva,
sét danh... Vi thé, song song véi cdng tac nghién ciru gidi
quyét tan gbc cac nguén géc gay chay va né, ngudi ta da
va dang %ién hanh str dung céc vat ligu cham chay trong
c4c hoat dong ciia doi séng con nguedi, nham han ché aén
mirc thip nhét hau qua do cac vu chay gay ra. Mt trong
8 c4c vt ligu cham chiay duoc sie dung phd bién trén thé
9i6i la son va mang ph cham chay.

Qua nghién ciu Iy thuydt va thuc nghiém tham do,
nhém nghién ciru nhan thay ring co nhidu yéu t6 anh
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huéng @én tinh chat cham chay cia mang phi khi sir dung
trén vat liéu gd. Trong do ty 1& sir dung cac phu gia cham
chéy APP, PER va ME c6 anh hwéng 16n @én dac tinh
cham chay clia mang phil. Bé sé thi nghiém khao sat la it
nhéat ma van xac dinh dwoc cac didu kign téi wu voi ham
muc tidu 12 téi thidu dd tdn hao khéi lrong sau chay, nhém
nghién clru da s dung phwong phap qui hoach thire
nghiém, xéc dinh dwoc phrong trinh héi qui dang tuyén
tinh hodc phi tuyén, tir d6 cho phép x4c dinh dwoc cip
phéi t6i wu trong ché tao mang phu véi muc tigu néu trén

Qué trinh khao sat, phan tich sb lidu va tinh toan téi
wu nhém nghién ciu st dung phan mém MS Excel va
Maple 17.0.

2.Vat ligu va phwong phap thi nghiém

2.1. Nguyén vat liéu chinh va dung cu thir nghiém

-Chéattao mang: nh trong Vinyl Acrylic va Vinyl Axetat
Veova - EMULTEX 8200 cia hang Synthomer (Anh), Phu
gia cham chay la hé phu gia trvong phong gém 3 tac
nhén: tdc nhan axit héa Amonium polyphosphate (APP)
-1a dang APP |l c6 lién két chéo / nhanh clia SinoHarvest
(Trung Qudc), phu gia cacbon héa Pentaerythritol (PER)
clia Shandong Xinruida Chemical (Trung Qudc) va phu
gia n& phdng melamin (ME) clia Metal & Plastic Co., Nan-
jing Aoshuo., Ltd... (Trung Quéc).

- Dung cu thr thigm la dén dét Busen
2.2. Phwong phap nghién ciru
2.2.1. Nghién ctu ly thuyét

Nghién ctvu Iy thuyét co ché chay vat ligu g, nguyén ly
va céc co ché cham chay clia cac loai phu gia cham chay
phd bién hién nay nhw phu gia hé gbc halogen, hé phu gia
gbc photpho, h& phu gia hydroxit kim loai va hé phu gia

géc nito. Trén co s& d6, nhém nghién ciu da thyec hién
céac nghién ciru tham do trén hé phu gia két hop gitra hé
phu gia gbc phospho va hé phu gia goc nitor cho phép xac
dinh so b cac gia tri ché tao mang phtl, han ché sb lugng
thi nghiém xa viing tdi wu, trong do ty 1& cac cu t trong
hé phu gia cham chay st dung 1a quan trong nhat. Ching
han, khi ché tao mang phti cham chay trvong phéng thi ty
1& APP thuong tir 0,4 dén 0,7, ty 18 PER tir 0,15 dén 0,25
vatylé ME tir 0,14 dén 0,24 [1, 2, 3, 4, 5].

2.2.2. Nghién ctru thue nghiém

a) Phuong phap thiz nghiém [6]

- M3u dwoc gi thang dirng va dat ngon Itra méi & cudi
mau thir. Ngon Iira méi duoc duy tri trong 10s. Sau 66, khi
ngon Itra trén mau thir tat tiép tuc dot thém 10s nira. Mdi
1&n thir trén 5 mau thi. Mirc yéu cau chia thanh 3 mie
(Bang 1).

Hinh 1. Phurong phap thir nghiém ANSI/UL94:2010
danh gig mie V-0, V-1, V-2

Bang 1. Cac mirc yéu cdu trong tiéu chuén ANSI/UL94:2010

Ki hiéu
V-0

Yén ciu

o Mau phai khong chay qua 10s sau mt trong hai lan méi ltra

© Tong thai gian chay khong vuot qua 50s cho toanbg 5 mau thir
« Miu khéng duge chay thanh ngon Ira hodc chay hong dén dau kep mau
« Maiu khong duge nho giot 46t chay bong

. E@_héng c6 mau nao chay hong lwu lai qua 30s sau khi bo lira méi

« Miu phai khdng chay qua 30s sau m@t trong hai lan moi lda

) Tong thi gian chay khong virot qué 250s cho toanbd 5 mau thir

« Mau khong duge chay thanh ngon lira hofc chay hong dén déu kep méu
« Mau khong duge nho giot 46t chay bong

s Khéng c6 miu nao chay hong luu lai qua 60s sau khi b Ira moi

I
~

+ Mau phai khong chay qué 30s sau mdt trong ha: lan méi i

. Tong thoi gian chay khong vuot qua 250s cho toanbd 5 mau thir

* Mau khéng duge chay thanh ngon itra hodc chay hong dén dau kep mau
« Mau c6 thé nho giot 4ot chay bong R

* Khong c6 mau nao chay hong luu lai qua 60s sau khi bo lira méi
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- X4c dinh d6 ton hao khéi lwong sau chay: Que thi
13 céc thanh bang tre co kich thwdc 125mm x 13mm x
5mm. Que the Guoc sy khé (61 dibu kién khong déi trde
khi tién hanh phd dung dich nghién ctru. Sau d6 que thi
duwgs phil bing 2 1&#p mang phi. Tién hanh dé kho sau
48h va sy khi (1 khdi lwong khong d8i, can khdi lugng
mau thir - m, (@) Tién hanh thir chay theo phuong phap
UL94 - phirong phap dét theo chiéu doc dé xac dinh mikc
V-0, V-1, V-2. Sau khi k&1 thuc qua trinh @&t chay, tién
hanh can lai khéi lweng m&u thi - m, (g). B9 tdn hao khdi
wong sau chay dwoc xac dinh bng cong thirc:

ame ™ o
mD
b) Quy hoach thye nghiém:

Nhir d3 néu trén, qua trinh ché tao mang phil phu
thudc vao nhibu yéu 10, trong d6 céc yéu 16 vé 1y 18 cac
cAu 1 trang hé phy gia cham chay anh hwémg nhiéu nhét
dén tinh cham chéy cia san pham tao thanh. Tién hanh
quy hoach truc giao cép | cho cac nghign cfu ban dau
Dé ¢6 md ta twong thich bang nhidng mat phi tuyén, phai
tién hanh quy hoach thuc nghiém cap 1l nham gidi quyét
nhiimg vén dé& ma quy hoach cp | khéng gidl quyét dugc
Ni&m cung cép t6i da cac thang tin 6& ngue nghién clu
dat dwoc két qua tbt nhal, nhanh nhat va tét kiem nhét,
nhém nghién clru da iia chon phireng an quy hoach thue
nghiém truc giao cAp |1 d& tinh todn t6i bu voi 3 yéu b ty
18 cac chu ttr APP, PER, va 1y 16 dung méi pha loAng frong
hé phu gia cham chay lwa chon

3. Két qua nghién ctru

3.1. Ké hoach thuwre nghiém bac nhit hai mirc téi wvu

P& thyc hién ké hoach thirc nghiém bac nhét va nhdm
@1am bot s6 lwong thi nghiém, sau khi tién hanh cac khao
sal tham do, nhom nghién cieu da chen céc bién thue,
bién ma va khoang bién thidn clia cac bién thi nghizm
duwa theo [7, 8]

-Tylg APPtrén 5ng khdi Irong bét (APP/B) ma hoa 13
X, thay déi tir 0,56 dén 0,65.

- Ty 1& PER trén thng khéi lrong bot (PER/B) ma hda
14 X, thay d8i tir 0,18 dén 0,22,

- Ti 1& chét tao mang so v&i nwdc pha lodng (NICTM)
mé hoa I X, thay déi tiv 1,80 dén 2,80. 56 thi nghiém theo
quy hoach [a: N = 2+ = 23 = 8 thi nghigm, tle 36 Xy dyng
duwoc bang ké hoach thire nghiém.

Tl cAp phdi thi nghigm. Nhém thye hign @2 tidn hanh
xac dinh d6 tdn hao khéi leong sau chdy cla mau thir sau
phil theo quy hoach bac nhat, dwge chi ra trong bang 2.

3.11 Kiém tra do tin c8y cta md hinh thuc nghiém
thea chudn Cochran

Gia thiét mo hinh thuc nghiém 13 dang tin cay, khi do
ky vong va phwong sai cia & an lwet 1 EE = 0, DE = 62,
nghiia 1aE ~ N(O, c2). Do d6 ta tién hanh kiém dinh gia
thuyét H,: Dt = 62, déi thuyét H,: D& # 62,

Tir cac gia tri thue nghiém thu dugc trong bang, tign
hanh kiém tra 43 tin cay cla cdc két qua tim dwoc theo
chudn sé Cochran. Qua trinh tinh toan thu dugc Gnm -
G,: c6ng nhan H,, nhw vy cac gid tri thire nghigém thu
dugc 13 dang tin cay.

3.1.2. Tinh phuong trinh hdi quy cta ké hoach thyc
nghigm béc nhat

Phuong trinh hdi quy co dang:

Y= bD + b1)(1 * bzxz * bJXJ * b12X1x2 * b|3X|x1
* bzax'sz - b123x¢x2x3

Trong d6 Y 14 ham muyc tiéu - dd 18 hao khdi lugng sau
chay khi phtt mau; va hg s b dac treng cho anh hwdng
clia cac yéu tb 4én tinh chat cham chdy clia hé mang phu.
Buoec tinh theo cdng thize sau:

1 1 1 1
by= IV b= T b= (2K, ™ g TXXKY

Bang 2. Két qua thir nghi¢m theo tieng thi nghiém

- Bién ma BY ton hao khdi lvgng sau chéy, % Phirong
X, X, X, Am, Am, Am, Am sai (S7)
1 +1 +1 +1 31,23 30,95 30,47 30,88 0,15
2 -1 +1 +1 30,51 31,2 29,47 30,39 0,78
3 + -1 +1 45,12 39,24 40,17 39,84 0,27
4 -1 1 +1 3082 31,12 30,21 30.72 0,22
5 +1 +1 -1 30,12 29,99 31,01 30,37 031 |
6 -1 +1 1 34,89 33,13 35,01 34.34 M|
7 +1 R 4 4317 44,22 4341, 4360 H:E’L
2 -1 -1 1 2817 28,83 30,01 29,34 0,37
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Tir sb ligu thwe nghiém, ap dung cdng thic ta co
phuong trinh hdi quy cla ké hoach thye nghiém bac nhat
c6 dang nhu sau:

Y = 33,686 + 2,480X, - 2,188X, — 0,727X, - 3,350X X,
~0.085X,X, - 0,133X,X + 1,200X XX,

3.1.3. Kiém tra tinh ¢6 nghia cta cac hé sé trong
phwrong trinh hdi quy

D& kidm tra tinh ¢ nghia cla c&c hé sé trong phueng
trinh hi quy thu dugre, tién hanh kidm dinh gia thuyét H,:
. N b-8 b
8,=0, ddi thuyét H,: 6 # 0. Ta ¢6 théng ke t,=———= -
8. S
3 b6
(do e‘ = 0), do 6 1, tuéin theo phan phéi Student.

Loy > &, - C8p nhan H,, hay cac hé sb b clia bién nao
trong phuong trinh i quy ma c6 [bf < S, xt,, = 1,407,
thi hé sb d6 khang anh hudng hodc ¢é dnh hwdng khong
dang k& aén ham muc téu. Tién hanh loai bd cac hé sé
anh hudng it @&n ham myc tigu thu dwoc phieong trinh
héi quy rot gon:

Y =33.686 + 2,489X, - 2,188X, - 3,359X X,
3.1.4. Kiém tra tinh tvong hop cia mé hinh

Bé& phuong trinh thu degc phit hep véi thue nghiém
thi hai phwrong sai ciia ching phai bing nhau. Do d6 gia
thuydt Hy 8,2 = 5,2, @i thuyét H: 8_? #5,%. Chen thang

5 2
ke F=—=

[} 2
"

tuan theo phan phéi Fisher.

Tra bang chuén sb Fisher [9] Fum.m v¢i micynghlag=

0,05;f,=n-1=4.f,=m-1=2taco F,  =F; 4, = 18.25

Vi €6 F,, = 19.3 > F, = 1,1451 - Chap nhan H, - do
d6 md hinh thuc nghiém tim dwoc phan énh ding quy
luat phuy thudc bac nhét clia ham muyc tidu 66 thn hao khéi
Jrong sau chay vao cac bién thi nghiém X Xy

3.2. Thi nghiém tim mién dirng

Tir két qué thyre nghiém thu dwac, t1én hanh thi nghiém
tim viing dirng v&i cac két qua thi nghigm theo bang 3.

Két qua thee nghiém cho thdy khi ty 18 APP/B = 0,59
va PER/B = 0,18, thu dgc 66 tdn hao khdl leong sau

chiay nho nhét. Do d6, sir dung cp phéi nay 1am cAp phdi
tai tam cho ké hoach bac hai d& tim d&iém cwc tri theo
phurong phap dap (g bé& mit (RSM}.

3.3 K& hoach thwc nghidm bac hai tim xoay

Tir két qua khio sat bac nhat va thi nghiém tim mién
dirng, nhdm nghién ciru tién hanh thi nghiém bac hai véi
cac ty 1& dugre Ipa chon nhy sau:

- Ty 1& tac nhan axit hoa APP/B ma hoa 1a X, thay dbi
tir 0,57 dén 0,61;

- T¥ I& tac nhan than hoa PER/B ma héa a X, thay dbi
1ir 0,16 dén 0,20;

- TY & dung dich chét tao mang va bét, 6& tai gitr
nguyén ty 1& dé khao sat la 18/82;

- Ty |6 chét tao mang va nuéc, @& tan gil nguyén ty 1&
khao sat la 24,85/57,15.

s diémthinghémIlaN=254+2k +m=22+2'2+ 5=
13 thi nghigm.

Két qua thi nghiém do tdn hao khéi lrong sau chay
theo quy hoach bac hat frinh bay trong Bang 4.

3.3.1. Xac dinh phuong trinh ham hbi quy béc hai

Phuong trinh hdi quy c6 dang:

Y=by+bX, +bX, + b XX, +b X7 +b, X2

Hé s& héi quy trong da thive bac hai duoc xac dinh

thec cong thire sau [9, 10]:

1 Ty,
b==2Y; b= =Lk
= N2 S

LT oy
- a W2 D n 2
T T )

Tir sb ligu thuc nghiém, p dung cong thirc ta ¢é
phuong trinh hdi quy cia k& hoach thire nghiém bac hai
©o dang nhw sau:

Y = 26,0808 + 34222X, + 2,7947X, - 1,0414X X,
+2,1166X 2 + 1,4797X

Bang 3. Két qua thir nghiém tim mién dirng

STT APP/B PER/E Sl préimingen ) T‘x’“s::"c::ii(!;:)‘-’"g
N CTM APP PER ME
1 0,85 0,22 57,15 24,85 11,70 3,96 2,34 34,34
2 0,59 0,18 57.15 24,85 16,62 324 4,14 30.01
3 0.50 0,16 57,15 24,85 9,00 288 6,12 31,56
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Bang 4. Két qua thi¥ nghiém theo tisng thi nghiém

Bién thuc Céap phéi thuc nghiém, (g)
ST APP/B PER/B cT™ N APP PER ME
1 0,61 0,20 57,15 24,85 10,98 3,60 3.42 37,89
2 0,57 0,20 57,15 24,85 10,26 3,60 4,14 33,23
3 0,61 0,16 57,15 24,85 10,98 2,88 4,14 35,22
4 0,57 0,16 57,15 24,85 10,26 2,88 4,86 26,39
5 0,618 0,18 57,15 24,85 11,12 324 364 37,22
6 0,562 0,18 57,15 24,85 10,12 3,24 4,64 27,40
7 0,59 0,208 57,15 24,85 10,62 3.74 3,64 35,72
8 0,59 0,152 57,15 24,85 10,62 2,74 4,64 26,63
9 0,59 0,18 57,15 24,85 10,62 324 4,14 20,56
10 0,59 0,18 57,15 24,85 10,62 324 4,14 22,97
1 0,59 018 57,15 24,85 10,62 3.24 4,14 21,03
12 0,59 0,18 57,15 24,85 10,62 3,24 4,14 24,99
13 0,59 0,18 57,15 24,85 10,62 3,24 4,14 21,08

3.3.2. Kiém tra y nghta céc hé sé trong ham hdi quy

D6 lach tigu chuén 8,, cia phan bb bj dvoc xac dinh

theo cang thiec:
S2
b1=
\J TIX]

- Z:;Xi - tdng binh phwong ciia vécto oot X clia ma
{ran thye nghigm;

Trong d6:

- 8,2-phuong sai iap:
1
m-1 20

D& kidm tra tinh c6 nghta cila cac hé sé trong phuong
trinh &1 quy thu dweg, tién hanh kidm dinh gia thuyét H:
9,=0, d&i thuyét H,: 8,# 0, Ta c6 théng ke:

b8 B

S, S,

(do 6 = 0), do d6 1, tuan theo phan phéi Student, tra
bang ta dudc chuén so Student 1a: bang = 2:432 (9], Tinh
hé sb phwong sai clia hé sé hé: quy

G 13
;2= - Y= 13850 _ 54138

He s6 b,, thu dirac dnh huéng khong dang ké dén
ham muyc tiéu, do dé c6 thé loan bd hé sb b,, trong phwrong
trinh ham muyc tiéu, vay phuong trinh ham hdi quy bac hai
v& t&n hao khéi lwong sau chay cla hé mang phd nghign
clru nhe sau:

Y = 26,0898 + 3,4222X, + 2,7947X, + 2,1166X ? + 1.4797X 2

3.3.3. Kiém tra tinh tuong hop ctia md hink theo chudn
s6 Fisher

Bé phuong trinh thu dwgc pht hop vai thie nghiém
thi hai phwrong sai clia chiing phdi bang nhav, Do d6 gid
thuydtHy: S 2 =S, ddithuydt H1 S_2# 8,2 Chon théng
2
ke F=——

i

tuan theo phan phdi Fisher.

Phuweng sai mé hinh durgre tinh thea cdng thire:

A Y
" TN 1
Véi phweng sal mé hinh tinh toan dvoc:
LY,-YF 1639108
o 2V V¢ 163.9108
= TNTT 3 _g - 204889

Két qua tinh toan thu dwoc F, =6,04> F, = 6,0019-
Chap nhan H, - do d6 mb hinh thuc nghigm tim dugre phén
4nh dong quy luat phy thude cha ham muc tigu do 3n hao
khdi lwong sau chay vao céc bién thi nghigm X,, X,.

Tir phwong trinh hdi quy bac hai thu dwoc, siv dung
phan mém Maple 17.0, Bidu di&n anh huéng cha ty 1& phy
gia APP/B va ty |& phu gia PER/B t&i ham muyc tigu cda hg
mang phd nghién ciru nhw hinh 2 va hinh 3

Ham héi quy vé& do suy giam khéi lugng sau chay khi
phir mau 1n mau thee dat gid tri cuc tidu tai X, =-0,8va X,
=-1,2. V1 vAy nhém nghién ctru @4 sir dung cac gia tri nay
1am can ctr xac dinh cAp phéi téi wu trong nghién ctu ché
tao mang phu (Béng 5).
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Bang 5. Két qua cap phbi téi wu trong ché tao mang phi cham chay

Bién ma Tyle Cép phéi téi wu, (%)
X, X, APP/B PER/B CT™M N APP PER ME
-08 -1,2 0,574 0,156 57,15 24,85 10,33 2,81 4,86

Hinh 2. Bé mat thé hién sw phu thudc clia ty 1é phu gia
APP va PER dén tinh chat cham chéy cia hg mang phii

S

14939125 190594 %5 78 08 89 48 35 25
S ()

Hinh 3. Anh huong cia bién ma dén tinh chat
cham chay cta hé mang phu

4. Két luan

- Qué trinh xac dinh cap phdi t6i vu cla hé phu gia
cham chay la giai doan quan trong nhét trang quy trinh
e6na nghé ché tao mang phii cham chay, quyét dinh dén
tinh chét cham chay cia mang phu;

- S& dung phuong phéap quy hoach thuc nghiém truc
giao bac 2 tam xoay, nhom nghién clru da xac dinh duoc
céc ty 1& thi wu cho cAp phdi ché tao mang phd nhu sau:
1y 18 phu gia APP [a 10,33%, ty 1& phu gia PER la 2,81%
vaty 18 phu gia ME I3 4,86% so voi tdng khéi lgng thanh
phan cap phéi. Véi ¥ 1& nay, khi ap dung méang pha [én vat
lidu nhyra hay g8, thir nghiém kha nang cham chay theo
18U chudn ANSI/ULS4:2010, mAu thir c6 dd suy gidm khéi
lwging chay thap nhét, dong then dat mizc V-0, la mirc cao
nhét trong phuong phap thie chy doc theo tigu chun
Ngoai ra, mang phi sau khé khéng mau nén khong anh
huéng dén ngoai quan san phém va phi hop @& (ng
dung phu bao vé db noi, ngoai that go thanh pham 1.
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