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TOM TAT 

Qui trinh chi tao mang phu chim chiy tren cd sd chat t?o ming h$ nude phu thuQC nhieu yS'u td'nhU: 

ty I? chat tao mang, ty i$ dung mdi pha loang, t^ /? phu gia ch$m chiy, diiu ki^n cdng ngh$ vi ly 1$ cic I091 

phu gia cai thi§n mang phu khic,... Trong do, tinh chat chim chiy cua ming phy thudc nhieu nhat vio ly 1$ 

cic thanh phan phu gia chim chiy bao gom: Amonium Polyphosphat (APP). Pentaerythritol (PER) vi Melamin 

(ME). Kit hop cic ket qua nghien cdu thi/c nghi$m vi Ong dijng qui ho?ch thi/c nghiSm de tim cap ph&i td'i 

ifu. Ti! kS'ho?ch bSc nhat hai mdc td'i du cho thay him mijc tieu II bi inh hUdng bdi t^ Id dung mdi pha loang. 

Sau dd, toi du hoa hai t^ l§ APP, PER bing phi/dng phap keho^ch bic hai tam xoay Kit qua cho My t^ 1$ 

sd dung APP t6i du li 0,574 vi ty 1$ PER ia 0,156 so vdi tdng Idpng phu gia Cham chay s& dyng. ChS't tgo 

mang che t^o theo cap phdi td'i i/u dU0c phd Idn miu gd cho thSy tinh ch$m chiy dat mdc V-0 theo ANSI/ 

UL94:2010 va ming phd sau kho khong inh hudng din miu sac bd mit gd. 

TU khoa: Phu gia chim chiy, ming phu chim chiy, qui hoach thi/c nghiem true giao bic II tam xoay. 

ABSTRACT 

The formulation of waterborne flame retardant coating depends on many factors such as the ratio of binder, 
water dilution ratio, flame retardant additives ratio, technological conditions and other additives ratio etc. This 
study focused on the optimization of ingredient additives which include: Ammonium Polyphosphates (APP), 
Pentaerythritol (PER), Melamine (f/IE) and water dilution ratio (Water/Binder-W/B). The formulation for the flame 
retardant coating was optimized by combining the results from laboratory studies with the experimental design. 
A two-level full factorial design for three factors showed that the objective function was not much affected by 
water dilution ratio. Afterwards Central Composite Design based response surface methodology (RSM) was 
used in 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 coating fabricated using the optimal formulation was covered 
on the wood samples. It's properties reached the level V-0 according to ANSI/UL94:2010 and the coating after 
being dried did not affect wood grain colour 
Keywords: Flame retardant coating, optimi^tion, experimental design, wood coatings. 

Theo thong ke cCia eye phdng chay chua chay va cuu 

ngn cuu hd, trong nam 2013 ca nude xay ra g in 2600 vy 

qua nhlt. Tuy vl^c phdng chay trlet d l phai logi try dugc 
toan bp cac nguon goc gay chay ra khdi cae hogt dpng 
cua con ngudi, nhung thyc t l ngudi ta van chua l̂ m 

, , ., , ^ „, , , , dugc dieu dd, vi day la mdt van de h i t sue phCrc tgp, kli6 
ch^ytang gan 10% so vai nam 2012, ^mehet 124 ngydi , ^ - K , U - > ' •_. . ^ - u - A - i , h i 

' *"* , ^ khan. Nhieu vg chay xay ra do nguyen nhan ngoSi kha 
.k bl thu.o.ng 349 ngu.ai. Thiet hai v4 tai sin u,i,c tinh h<,n „ j „ g |^^, ^^^ ^^^ ^^ „ „ ^ ^ . ^ . ^ ^ ^ j , ^ „^., ^^^ 
1500 ty a6hg. Nam 2013 nhi>rg v , chay Ii6n quah deh setdanh... Vlthe, sohgsongvaicongtacnghiSncftugiai 
nh i cao tang, che/, tmng tam thu.o.ng mai, khu chung cu. ^ ^ y j , u „ g-^, ̂  „ g „ j „ ^^ ^^ ^^^ „ ^ „S, ngufti ta da 
CO chieu hu'O'ng gia tang ^^ ^ ^ , l | ^ 1^^^,^ ^^ ^^^ ^^ ^ j , H^̂ , ^.^ij,,, ^ , , 1 ^ ,„,„g 

Vol tinh hinh chay no xay ra ngay cang tang nhu- hien cac hoat dpng cCia dai song con ngifai, nhim hgn ch4 d^n 

nay, dac biet thyong xay ra 4 nhOng toa nha cao tSng, '^"'^ "i^P " l la ' *^" I " * '>" <=*<: "M * 3 y gay ra. H/IOt trong 
c ic ciia hing, sieu thi,... cung voi cang tac ch&a chay s6 cac v$t li$u chgm chay du'p'c sir dung ph6 bien tr6n th4 

dang gap rat nhieu khd khan ve ca nguoi v i phu'ong tien, 9i< î la son v i mang phCi ctiam chay. 

thi bi$n phap cap bach dtjoc de cao ia cong tac phdng Qua nghien cilu i j thuy§t va thijc nghiem thim d6, 
chiy, day ia bien phap tich eye chu d^ng, co ban va hieu nhdm nghien ciiu nhan th iy ring cd nhi^u yeu t6 inh 
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» NGHIEN CU^ KHQA HQC 

hydng den tinh chat ch$m chay eua mang phu khi sy dyng 
tren vat li$u g l . Trong dd ty Id si> dung dc phy gia chgm 
chay APP. PER v^ ME cd anh hudng Idn den dac tinh 
cham chay cua mang phCi. D l so thi nghiem khao sat la it 
nhlt m^ v i n xac djnh dugc cac dieu kien to! yu vdi ham 
myc tieu 1^ toi thieu dp ton hao khoi lugng sau chay, nhdm 
nghien ci>u da si> dyng phyang phap qui hogch thyc 
nghiem, xSc djnh dugc phuang trinh hoi qui dang tuyen 
tinh hoac phi tuyin, tO dd eho phep xac djnh dyge d p 
phli t i i yu trong che tgo mang phu vdi myc tieu neu tren 

Qua trinh khao s^t, phan tich s6 li§u va tinh toan toi 
yu nhdm nghien cuu su dyng phln mem MS Excel va 
Maple 17.0. 

2. Vat l i | u va phyang phap thi nghigm 

2.1. Nguyen v$t lieu chinh va dung cu thu> nghiem 

- Chit tao mang: nhu tuang Vinyl Acrylic va Vinyl Axetat 
Veova - EMULTEX 8200 eua hang Synthomer (Anh). Phy 
gia ch3m chay 1^ he phu gia tryang phong gdm 3 t^c 
nh3n: \ic nhan axit hda Amonium polyphosphate (APP) 
- la dang APP II ed lign k i t cheo / nhanh cua SinoHarvest 
{Tnjng Quoc), phy gia cacbon hda Pentaerythritol (PER) 
cua Shandong Xinruida Chemical (Trung Qudc) v^ phy 
gia nd phing melamin (ME) eda Metal & Plastic Co., Nan­
jing Aoshuo., Ltd... (Trung Qu6e). 

- Dung cy thtp thigm la den d i t Busen 

2.2. Phwong phap nghien cuv 

2.2.1. Nghien cuv 1^ thuyit 

Nghiin cuu ly thuyet ea ehe chay vat lidu gd, nguyen ly 
va cac ca eh l cham chay cua cac loai phu gia cham chay 
pho biln hign nay nhy phu gia hp gdc halogen, he phy gia 
goc photpho, he phu gia hydroxit kim logi va he phu gia 

goc nita. Tren ca so dd, nhdm nghien cuu da thyc hien 
cac nghien cu'U tham dd tren he phy gia ket hgp giOa hg 
phy gia gdc phospho v^ he phy gia goe nita eho phep xac 
djnh sa bp cac gia trj che tao mang phu, han che s6 lugng 
thi nghiem xa vCing toi yu, trong dd ty Id cac cau ty trong 
hd phy gia cham chay si> dyng la quan trgng nhat. ChIng 
han, khi ehe tao mang phu cham chay tnjang phdng thi ty 
le APP thydng ty 0,4 d in 0,7, ty le PER tip 0,15 d i n 0,25 
va ty le ME ty 0,14 d i n 0,24 [1, 2, 3, 4, 5]. 

2.2.2. Nghien CLFU thi/c nghiem 

a) Phuang phap thy nghiem [6] 

- Miu dygc giy thing di>ng va d|t nggn li>a mdi d cul i 
m iu thi>. Nggn lua m i l dugc duy tri trong 10s. Sau dd, khi 
nggn lua tren mau thu t i t t i lp tyc dot them 10s nua. Moi 
l l n thO tren 5 miu thu. Muc yeu cau chia thanh 3 muc 
(Bangi) . 

I 
Hinh 1. Phuang phap thu-nghiem ANSI/UL94:2010 

danh gia mire V-0, V-1, V-2 

Biing 1. Cac md-c yeu cau trong tieu chuan ANSI/UL94:2010 

• Mau phaikbdng chay qua 10s sau mpt ttong bai Ian mdi Ilia 
• Tong thai gian chaykhdngMigtqua50scho toanbp5 mau thu 
• Mau khong dugc chay thanh ngpn lua ho^c chay hong den dau k ^ mau 
• MIU khong dugc nho gigt <l6t chay bong 
• Khdng CO mau nao chay hong luu Igi qua 30s sau khi bo lita mdi 

• Mau phai khdng chay qua 30s sau mgt trong hai Ian mdi lua 
• Tdng thdi gian chay kh6ng\Trgtqua250s cho toan bg5 mau thii 
• Mau khdng dugc chay thanh ngpn liia hogc chay hong den dau k?p mau 
• Mau khong dugc nho gigt dot chay bong 
• Khong cd mau nao chay hing liiu Igi qua 6Qs sau khi bd lua moi 

• Mau phai khdng chay qua 30s sau mpt troi^ hai Ian mdi liia 
• Tong thdi gian chaykhdngvugt qua 250s cho toanbp 5 mau thu 
• Mau khong dugc diay thanh ngpn lua hogc chay hong din dau k?p mau 
• Mau cd the nhd gigt dot chay boi^ 
• Khong cd mau nao chay hong luu Igi qua 60s sau khj bd liia moi 
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- Xac djnh dO ton hao khdi lygng sau chay: Que thy 
la eae thanh bIng tre ed kich thudc 125mm x 13mm x 
5mm. Que thO' dygc say khd tdi dieu ki#n khdng doi trudc 
khi t i ln hanh phu dung djch nghidn cuu. Sau dd que thu 
dugc phCi bang 2 Idp mang phu. Ti ln hanh de khd sau 
48h va say khd tdi khdi lygng khdng d l i , can khl i lygng 
m iu thu - m^ (g). Tien hanh thi> chay theo phuang phap 
UL94 - phuang phap ddt theo chilu dgc de xac djnh mdc 
V-0, V-1, V-2. Sau khi k i t thuc qua trinh dot chay, t i ln 
hanh can Igi khoi lugng miu thy - m, (g). Dg ton hao khdi 
lygng sau ch^y dugc xae djnh bang cdng thuc: 

Am = ,% 
b) Quy hpgeh thyc nghiem: 

Nhu da neu trdn, qua trinh che tao mang phu phu 
thugc vao nhilu yeu td, trong dd c^e yeu to v l ty le cac 
c lu ty trong hg phu gia chgm chay anh hudng nhilu nhlt 
d in tinh cham chay cua san phIm tgo thanh. Tien hanh 
quy hoach tryc giao d p I cho eae nghidn cuu ban dau. 
De cd md ii tuang thich bIng nhung mgt phi tuyIn, phai 
t i ln h^nh quy hogch thyc nghidm cap II nham giai quylt 
nhung van d l m^ quy hoaeh elp I khdng giai quyet dugc 
Nhim cung cap toi da cac thdng tin d l ngydi nghidn cuu 
dat dugc ket qua tot nhlt, nhanh nhat v^ t i l t kiem nhat, 
nhdm nghidn ci>u da lya chgn phyang an quy hoach thyc 
nghiem true giao cap 11 d l tinh toan toi uu vdi 3 y lu t l ty 
Ig cac cau tu APP, PER, va ty le dung mdi pha loang trong 
hd phy gia cham chay lya chpn 

3. Ket qua nghien CLPU 

3.1. Ke ho^ch thu-c nghiem bac nhat hai mt>c toi im 

De thyc hign k l hogch thyc nghiem bac nhlt va nham 
giam bdt s6 lygng thi nghiem, sau khi tien hanh cac khao 
sat tham dd, nhdm nghien cuu da chgn c^c bien thyc, 
bi ln ma v^ khoang biln thien eua cac bien thi nghiem 
dua theo [7, 8]. 

- !</ Ig APP tren tong khdi lygng bOt (APP/B) ma hda la 

X, thay doi tu- 0,55 d in 0,65. 

- Ty ig PER tren tong khoi lugng bgt (PER/B) ma iioa 

la X^ thay do! tu 0,18 den 0,22. 

- TJ Ig chat tao mang so vdi nude pha bang (N/CTM) 
ma hda la X^ thay doi tu-1,80 den 2,80. So thi nghiem theo 
quy hoaeh la: N = 2" = 2^ = 8 thi nghigm, tip dd x§y dimg 
dugc bang ke hoach thyc nghiem. 

Tip d p phli thi nghidm. Nhdm thyc hign da ti ln hinh 
xac dinh dp ton hao khdi lygng sau chay eua mau thy sau 
phu theo quy hogch bac nhlt, dugc ehi ra trong bang 2. 

3.1 1 Kiem tra do tin cay cua md hinh thuc nghiim 

theo chuan Cochran 

Gia thiet md hinh thyc nghiem IS dang tin cay, khi do 
ky vgng va phuang sai eua ^ Ian lygt \i E^ = 0, D^ = a2, 
nghTa IS "̂  ~ N(0, o2). Do dd ta tien h^nh kilm djnh gid 
thuyet HQ! D^ = o2, d l i thuyet H,: D^ # o2. 

Tir cac gia trj thuc nghigm thu dugc trong bang, tiln 
hanh kiem tra do tin cay cua c^e k i t qua tim duge tlieo 
chuan so Cochran. Qua trinh tinh toan thu dugc Gĵ ^̂ ^ -
G^: cong nhan H ,̂ nhu vay e^c g\i trj thyc nghiem thu 
dygc la dang tin cgy. 

3.1.2. Tinh phuxyng trinh hoi guy cua ke ho^ch thut 
nghiem b$c nhit 

Phuang trinh hoi quy ed dang: 

Y = bo + b / , + b^X, + b̂ Xg + b^^X/^ + b,3X,X3 
+ b^gX^Xg + b,^3X/2^3 

Trong dd Y la ham muc tidu - dp ton hao khoi lugng sau 
chay khi phu m i u ; va he so b dac tryng cho anh hudng 
cua cac y l u t l d i n t inh chat cham chay eua hg mang phii. 
D u g c tinh theo cdng thuc sau: 

b.= Ĵ ZY,; b,= i l X , ; b,„= ^TX^J;. t,^'^^^^ 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

Bang 2. Ket qua thij ' nghiem theo tu-ng thi nghiem 

Bien ma 

X, 

+1 

+1 

+1 

t l 

•1 

X . 

* 1 

+1 

-•1 

t l 

X , 

+1 

+1 

+1 

t 1 

Do ton hao Ifhoi tuo'ng sau chay, % 

A m , 

31,23 

30,51 

40,12 

30,82 

30,12 

34,89 

43,17 

29,17 

A m , 

30,95 

31,2 

39,24 

31,12 

29,99 

33,13 

44,22 

28.83 

i m j 

30,47 

29,47 

40,17 

30,21 

31,01 

35,01 

43,41 

30,01 

A m 

30,88 

30,39 

39,84 

30,72 

30,37 

34,34 

43,60 

29,34 

Phipcng 
sai (S,") 

0,15 

0,76 

0,27 

0,22 

0.31 

1,11 

0,30 

0,37 
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Tip so ligu thyc nghigm, ap dung cdng thire ta ed 
phyang trinh hoi quy eua k l hogch thyc nghiem bge nhl t 
ed dgng nhu sau: 

Y = 33,686 + 2,489X, - 2,188X, - 0,727X3 - 3,359X,Xj 

- 0,085X,X3-0,133X3X3 + 1,200X,X2X3 

3.13. Kiim tra tinh co nghla cua cac h$ s6 trong 
phuxyng trinh hoi quy 

De kiem tra tinh cd nghTa cua cac he sd trong phyang 
trinh h I i quy thu dygc. tien hanh kiem djnh gia thuyet H :̂ 

b - e b 
ê  = 0, d l i thuyit H,: O, # 0. Ta ed thdng ke t^^= - ^ - ^ = —^ 

(do ê  = 0), do dd tj,j tuan theo phan phl i Student. 

Lng ^Ki' ^^^P nhan Hg, hay cac hg so b cua bi ln nao 
trong phyang trinh hoi quy ma ed |b| ^ S,^xtjj„^= 1,407, 
thi he so dd khdng anh hudng hoac cd anh hudng khdng 
dang ke den ham myc tieu. Tien hanh logi bd cac hg so 
anh hudng it den ham myc tieu thu dugc phuang trinh 
h l l quy rutggn: 

Y = 33,686 + 2,489X, - 2,188X3 - 3,359X,X3 

3.1.4. Kiem tra tinh tuxyng hop cOa mo hinh 

De phuang trinh thu dugc phu hgp vdi thyc nghiem 
thi hai phuang sai cua chung phai bang nhau. Do dd gia 
thuyet Hj,: S^^^ = S,^ doi thuyet H,: S^^^ ¥= S / . Chgn thing 

ke F = - tuan theo phan phl i Fisher. 

chay nhd nhlt. Do dd, sO dyng d p phoi nay lam d p phoi 
tai tam cho ke hogch bac hai de tim diem cue tri theo 
phyang phap dap u-ng be mgt (RSM). 

3.3. K l hogch thyc nghigm bac hai tam xoay 

Tip k i t quS khao sat bac nhlt va thi nghidm tim mien 
du'ng, nhdm nghien cdu tien hanh thi nghidm bac hai vdi 
cae ty le dyge lya chpn nhu sau: 

- Ty Id tac nhan axit hda APP/B ma hda la X, thay d l i 
tip 0,57 d i n 0,61; 

- Ty le tac nhan than hda PEFVB ma hda la X^ thay doi 
tu-0,16 d in 0,20; 

- Ty Id dung djch chat tao mang va bgt, de tai giu" 

nguyen ty Id de khao sat la 18/82; 

- Ty le chat tgo mang va nude, d l tai giCp nguyen ty Id 
khao sat la 24.85/57,15. 

So diem thi nghiem la N = 2* + 2k + m = 2^ + 2*2 + 5 = 

13 thi nghidm. 

Ki t qua thi nghidm dp ton hao khdi lygng sau chay 
theo quy hogch bac hai trinh bay trong Bang 4. 

3.3.1. Xac djnh phuang trinh ham hdi quy bac hai 

Phyang trinh hoi quy cd dgng: 

Y = b̂  + b,X, + b,Xj + b,,X,X, + b „ X / + b^X^^ 

He sd hoi quy trong da thuc bac hai dugc xac djnh 

theo cdng thuc sau [9, 10]: 

Tra bang chuan so Fisher [9] F,̂ ,,, ^, vdi mu-c y nghTa a = 
0,05; f, = n -1 = 4, fj = m -1 = 2, ta cd F^^^ = Fp„s,,3, = 19,25. 

Vi ed F , ^ = 19,3 > F„ = 1,1451 - Chip nhan H^ - do 
dd md hinh thyc nghigm tim dugc phan anh dung quy 
ludt phy thugc bac nhlt eua ham muc tidu do ton hao khdi 
lugng sau chay vao cac bi ln thi nghidm X,, X^. 

3.2. Thi nghiem tim mien dirng 

Tip k i t qua thyc nghidm thu duac, tien hanh thi nghidm 
tim vung dCpng vdi eae ket quS thi nghidm theo bang 3. 

K i t qua thyc nghigm cho thIy khi ty Id APP/B = 0,59 
v^ PER/B = 0,18, thu dygc do ton hao khdi lygng sau 

IY,; 

b = S ! % ^ 
• z;.,(x;)= 

I°.,x,y, 

TIP S I lieu thyc nghiem, ap dyng cdng thuc ta cd 
phuang trinh hdi quy eda k l hoach thyc nghidm bac hai 
cd dgng nhu sau: 

Y = 26,0898 + 3,4222X, + 2,7947X, - 1,0414X,X^ 
+ 2,1166X,2+1,4797)4^ 

Bang 3. Ket qua thu> nghiem tim mien difng 

STT 

1 

2 

3 

APP/B 

0,65 

0,59 

0,50 

PEiVB 

0,22 

0,18 

0,16 

C^p phoi mang phu (g) 

N 

57,15 

57,15 

57,15 

CTM 

24,85 

24,85 

24,85 

APP 

11,70 

10,62 

9,00 

PER 

3,96 

3,24 

2,88 

lAE 

2,34 

4.14 

6,12 

Ton hao Ithoi lu'Crng 
sau chay (%) 

34.34 

30.01 

31,56 
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Bang 4. Ket qua thir nghiem theo t i fng thi nghiem 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Bien thyc 

APP/B 

0,61 

0,57 

0,61 

0,57 

0,618 

0,562 

0,59 

0,59 

0,69 

0,59 

0,59 

0,59 

0,59 

PER/B 

0,20 

0,20 

0,16 

0,16 

0,18 

0,18 

0,203 

0,152 

0,18 

0,18 

0.18 

0,18 

0,18 

Cap phoi thirc nghiem, (g) 

CTM 

57,15 

57,15 

57,15 

57,15 

57,15 

57,15 

57,15 

57,15 

57,15 

67,15 

57,15 

57,15 

57,15 

N 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24,85 

24.85 

24,85 

APP 

10,98 

10,26 

10,98 

10,26 

11,12 

10,12 

10,62 

10,62 

10,62 

10,62 

10,62 

10,62 

10,62 

PER 

3,60 

3,60 

2,88 

2,88 

3,24 

3,24 

3,74 

2,74 

3,24 

3,24 

3,24 

3,24 

3,24 

ME 

3,42 

4,14 

4,14 

4,86 

3,64 

4,64 

3,64 

4,64 

4,14 

4,14 

4,14 

4,14 

4,14 

Am (%) 

37,89 

33,23 

35,22 

26,39 

37,22 

27,40 

35,72 

26,63 

20,56 

22,97 

21,03 

24,99 

21,08 

3.3.2. Kiem tra y nghla cac hi s6 trong ham hoi quy 

Dd lech tidu chuan Ŝ ^ cua phan bo bj duac xac djnh 
theo cdng thuc: 

tix. 
Trong dd: 

• SpiX, - tong binh phuang eua vecta cdt X̂  cua ma 
tran thyc nghigm; 

-S / -phyang sai l ip : 

S / = ; ^ I ( Y . - V = ^ ! ^ =3.4138 

De ki lm tra tinh c6 nghTa cCia cac hg s i trpng phuang 
trinh hoi quy thu dygc, tien hanh ki lm djnh gia thuyit H :̂ 
9i = 0, d l i thuyet H,: ê  # 0, Ta cd thong ke: 

bj - 9 b, 

(do 9 = 0), do dd t^ tuan theo phan phoi Student, tra 
bang ta dugc chuan sd Student la: t^^ = 2,132 [9], Tinh 
he so phuang sai cua hd so hdi quy 

He so b,j thu duac anh hudng khdng ddng k l d in 
ham myc tidu, do dd cd t h i logi bd he so b̂ ^ trong phuang 
trinh ham myc tieu, v$y phuang trinh h^m hl i quy bac hai 
v l ton hao khoi luang sau chay cua hd mang phCi nghien 
cuu nhy sau: 

Y = 26,0898 + 3,4222X, + 2.7947Xj + 2,1166X,̂  + 1,4797X3^ 

3.3.3. Kiim tra tinh tuang hap cua mo hinh theo chuin 
s6 Fisher 

De phuang trinh thu dygc phu hap vdi thyc nghiem 
thi hai phuang sai eua chung phai bIng nhau. Do dd gia 
thuyet H :̂ Ŝ =̂̂  = S / , d l i thuyit HI S„^^ ̂  S / . Chon thong 

ke F^= ^ tuan theo phan phoi Fisher 

Phuang sai md hinh dugc tinh theo cdng thue: 

Vai phu-o-ng sai mo hinh tinh toan dyac: 

. I (Y , -Y , ) ' 163.9108 
S L = - , 7 T ^ = - i J T ^ = 20.4889 

Ki t qua tinh toan thu dugc F̂ ^̂ ^ = 6,04 > F̂  = 6,0019 -
Chip nhgn H^ - do dd md hinh thyc nghidm tim du^ac phin 
anh dOng quy luat phu thupc cOa ham myc tieu dd ton hao 
khoi lugng sau chay vao eae bi ln thi nghigm X,, X .̂ 

TCF phuang trinh hoi quy bac hai thu duac, su dung 
phln mem Maple 17.0, Bieu dien anh hudng cua ty le phu 
gia APP/B va ty Id phy gia PER/B tdi ham myc tidu cCia hg 
mang phCi nghien cuu nhu hinh 2 v§ hinh 3 

Ham hoi quy ve dp suy giam khli lugng sau chay khi 
phLJ mau Ien miu thCp dat gia tri eye tieu tgi X, = -0,8 va X^ 
= -1,2. Vi vay nhdm nghidn cuu da su dyng c ic gia tii nay 
lam can cu xae djnh d p phoi toi yu trong nghidn cuu ehl 
tao mang phu (Bang 5). 
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Bang 5. Ket qua cap phoi toi yu trong che tao mang phu cham chay 

Bien ma 

X, 

-0,8 

X, 

-1,2 

Ty l f 

APP/B 

0.574 

PER/B 

0,156 

Cip phoi toi mi, (%) 

CTM 

57,15 

N 

24,85 

APP 

10,33 

PER 

2,81 

ME 

4,86 

TAI Lieu THAM KHAO 

Hinh 2. Be mat the hi^n SLF phu thudc cua ty le phu gia 
APP vi PER din tinh chit chim chiy cua hi ming phu 

Hinh 3. Anh hu^ng cua biin ma din tinh chit 
chim chay cua he mang phu 

- Qui trinh xae dmh d p phl i tdi yu eua he phu gia 
eh$m chay la giai doan quan trgng nhlt trong quy trinh 
cdng nghd che tao mang phd cham chay, quylt djnh den 
tinh chat cham chay cua mang phO; 

- Su dung phuang phap quy hoach thye nghiem tryc 
giao bac 2 tam xoay, nhdm nghien cuu da xac djnh duge 
cae ty Ig tdi uu eho d p phdi ehd tao ming phu nhu sau: 
ty Ig phy gia APP la 10,33%, ty Ig phu gia PER la 2,81% 
va ty Id phu gia ME la 4,86% so vdi tong khoi lugng thanh 
phan d p phl i . Vdi ty Id nay, khi ap dung mang phu Idn vat 
lieu nhya hay g l , thCr nghigm kha nang cham chay theo 
tieu chuln ANSI/UL94:2010, m iu thu cd do suy giam khoi 
lugng chay thap nhat, dong thdi dgt muc V-0, la muc cao 
nhat trong phyang phip thCp chay doc theo tieu chuln 
Ngoai ra, mang phu sau khd khdng miu ndn khdng anh 
hudng den ngoai quan san pham va phii hgp de ung 
dung phCi bao ve d l ndi, ngogi thIt gd thanh pham./. 
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