
KHOA Hpc COHG HOHE 

AIMH HUOIMG CLIA TY LE BOT GIAY DEIM HiOT SO 
TilMH CHAT CO LY CLIA VAT LIEU COMPOZIT XI IVIAJME 

BOT GL\Y 
L^ Tuin Tniemg', Trin Van Chtf 

T6MTAT 6C i/ni 
Sau khi phat hien mOt sd loai spi a-mi-ang co thl gay ung thu, hang loat cac du an co lidn quan din loai hinh 
san pham compozit xi mang cdt spi a-mi-ang da phai dinh chi va chuyin huong tim kilm cac vat lieu thay 
the tiian thi^n moi tmdng hon, nhu cac loai soi thuc vat tir phe lidu ndng nghidp (rom ra, vo trau, be 
ngO...), cac che phdm spi tir g6, giay tai che...Bai vidt de cdp ddn kdt qua nghidn ciiu cfing nghd san xuat 
vdt lieu compozit xi mSng bot giay, dong thdi khao sat dnh huong ciia ty le bdt gidy ddn mpt sd tinh chat co 
ly cua vat li^u. Kit qua nghien cihi cho thay, khi ty Id bpt g i ^ tang tir 16% ddn 24%, kha nang chdng tham 
niroc ciia vat lidu vin dam bao nhimg da lam kha nang lidn ket bdn trong kdt cau cua vdt lieu giam, cuong 
dd chiu k6o vuong gdc be mat (IB) giam (trong khoang 0,6-1,1 Mpa), kha nSng tnrong no chieu day CTS) 
tdng (dao ddng tu 0,5 den 2,5%). Ty Id bdt giay tii 16% ddn 20% lam dO bdn udn (MOKt, mo dun dan hdi 
(MOE) va \\fc bam giu dmh vit cua vat lidu dlu cd xu hudmg tang. MOR dat 6,S10,5 MPa, MOE dat 1900-
3400 MPa va luc bam giir dinh vit la 135-210 N/mm. Tidp tuc t&ig ty le bpt giay tir 20% ddn 24%, dp bdn udn 
va mo dun dan hdi cd xu hudng giam nhe, luc bam giu dinh vit giam ro rang hon. 
Tir khda: Compozit xi mang, compozit ximSng bot giay, van sai xi mang, tyld bdt giay. 

I.D/iTVANDi 

Vat Ueu compozit su dung xi mdng ldm nln (chat 
nln hay pha nen), cdt (vdt lidu cdt hay vdt heu gia 
cudng) Id cdc dang soi khoang vd ea da dupc iing 
dung khd pho biln tir rat ldu. Dai didn cho ddng san 
pham dang ndy la vat lidu a-mi-ang feach a-mi-ang, 
tam Ipp a-mi-ang, dng ddn nudc a-mi-ang...) vdi nln 
la xi mang va cdt la soi a-mi-ang do Hatschek phdt 
minh ra. San pham dang ndy cd nhilu uu dilm nhir 
nhe, eudng dp chiu udn, chiu nen cao, chong chay, 
each nhidt, chdng nudc, dn dinh kieh thuoc, it phan 
ling VO! cdc vat pham hda hoc,... Tuy nhien, tdi 
nhimg nam 80 cua thl ky 20, ngudi ta phdt hien a-mi-
ang ed the gdy ung thu, tir do, hdng loat eae du an cd 
lien quan din loai hinh san pham ndy dlu phai dinh 
chi vd chuyin hudng tim kilm cac vdt lieu tiiay the 
khde. Cu the, ede loai spi thuc vdt tir phe Udu ndng 
nghidp (rom ra, vo trau, be ngd...) va cac chl pham 
giay tdi ehl da dupc cdc nhd khoa hpc, eo sd sdn xuat 
tim din vd su dung ihay the sai a-mi-dng lam edt cho 
compozit xi mdng. Day dupe coi la mpt giai phdp 
"nhat cu ludng tidn", vide sii dung cdc Ioai spi thuc 
vdt tir phi Udu ndy vua gdp phdn ha gia thdnh san 
pham, vira cd thl tilt kiem tai nguydn, han chl rdc 
tiiai. 

Vdi tru dilm Id nguyen Udu gid re, ngudn cung 
cap rdng va thdn thidn vdi mdi trudng, ddc bidt cd th l 
tan dung dupc tridt dl ngudn gidy vun vd cdc phi Udu 
CO spi thuc vdt khde, cong nghd vat Udu compozit xi 
mdng bdt giay da phdt trien khd manh me. Cdng ty 
James Hardie vd Vidn Khoa hoc Uen bang cua 
AustraUa (CSIRO) da nghidn cuu phdt triln van soi xi 
mang dau tidn, su dung spi gd ldm vdt Udu gia cudng, 
vat Ueu nln sii dung Id xi mdng Portiand (con gpi Id 
xi mang siUcat) va bdt thach anh. Bdt spi gd sau khi 
dirpc nhdo ky, cho vdo trdn cimg xi mang vd bdt 
thach anh theo ly le nhat dinh, sau dd dua di ep de 
thu dupc van thanh pham. Ngdy nay, cdng nghd nay 
da cd d nhilu nudc nhu: Bi, Han Qudc, Thuy Sy, Dan 
Mach, Phan Lan, Ao... Cdng ty Ky thudt H.U.S ciia 
Thuy Sy da iing dung thanh cdng cong nghd tao 
compozit tii bpt giay bia ciing phi Udu vdi ede loai vat 
Udu nen nhu xi mdng Portiand, bdt da rua, bdt 
siUcat... vdi chieu ddy thanh pham hi 8 din 20 ram 
SII dung lam tam lop vd vach ngdn trong cac edng 
trinh kiln tnic. 

Tai Viet Nam, vat Ueu compozit xi mdng hot giay 
mdi chi dupc san xuat tiiu nghidm tai mdt so ca sd 
san xuat nhd, cdng nghe chira hoan thien, chat lupng 
sdn pham tao ra cdn nhilu han chl. De cai thidn chat 
Iupng san pham, vide xde dinh dupc anh hudng cua 

' Trudng Dai hpc Lam nghiep Viet Nam 
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ty le hot giay din tinh chdt vdt Udu compozit tzio ra la 
hit sue cdn thilt. 

2. VAT L £ J VA PHUONG PHAP NGHBV CUU 

2.1. Vdt U|u nghifin ciiu 

- Gidy phi Udu (chu yeu hi vd bao xi mdng). 

-Xi mdng: PCB30, PCB40 (Nghi Son). 

2.2. Phuong phap nghifin cthi 

Phuong phip thuc nghiem tao miu 

Tiln hdnh thuc nghidm tao mdu van theo so do 
cdng nghd nhu a hinh 1 trdn day chuyen thilt bi tai 
Cdng ty CP Phat tiiln Thanh Tm. 

Giiy 
(g'Sv 
plig 
lieu) 

Xi 
mang 

Nghien tho 

1 
Nghien tinh 

i 
Tach nudc 

i 
TrOn hgfp 

i 
Tring Icrp 

i 
Len khuon 

i 
Ep ngupi 

1 
Bao dudng 

[dk moi tnrcmg) 

i 
Gia cong mau 

. , W (be th 

\ c3p ni/c 

1 

Hinh 1. So d6 cdng ngh | t ^ vdt U§u compozit 
xi mdng hot gidy 

Cac budc tiiuc nghidm dupc tiln hdnh cu thl 
nhu sau: 

Budc 1: Tao bdt giay hi giay phi Udu. 

Giay phi Udu sau khi da loai bo cdc tap eh^t rdn 
bam ban se duoc dua qua mdy nghiln tiiiiy lue d l 
tiln hdnh nghiln tiid ti-ong mdi trudng nudc tao 

tiidnh bdt giay tiid. Luc ndy, cdc bd soi xenluloza vdn 
cdn quan bdm vd vdn lai vdi nhau md chua dupc phdn 
ly dlu h-ong dung dich. Tilp do, d l soi phdn ly dlu 
han, hot giay thd sd dirpc bom qua mdy nghiln dia 
dl nghien tinh. Sau khi cdc soi xenlulo h-ong dung 
dich hot gidy dd dupc phdn tach khd dong deu, nudc 
sd dupc tach khoi bdt giay bdng may vdt Iy tdm. 
Trong cdng doan nay, ham luong nudc cdn Iai trong 
bdt giay vdo khoang 60-65%. 

Budc 2: Trpn hp»p. 

Trudc khi trdn hop, lupng xi mdng, luong bpt 
giay va nuoc sii dung duoc tinh toan, dinh lupng nhu 
sau: 

Udc lirpng xi mdng theo cdng thirc; 
™ - y^ 
TTlv — 

Trong dd: m^ - Lirpng xi mdng can dung (g). 

Y - Khdi Iupng the tich san phim mue tidu 

fe/cm=). 

V-Th^ tich san pham muc tieu (cm^. 

B - Ty le khoi lirpng bot gi^y so voi xi mang. 

k - He so ty 1§ nuoc ket tinh sau khi xi mang 
dong ran (k = 0,2). 

Dinh luong b6t giay; 

Lupng bot giay kho kitt can diing la m,;- m,.B 

Lupng bat giay am thuc ti can dimg Id M= 

mc.(l+W) 

Trong do: W - D 6 am tuy^tddi ciia bfit gifiy sau 
khi vat nir6c. 

Dinh lupng nupc su dung theo c6ng thiic: m^ 
- m,.N - (M - mc) 

Trong do: N - Ty le kh6i lirong nuoc so voi xi 
mang. 

Trong thuc nghiSm, ty le bat giay so voi luong xi 
mang (B) dupc tinh toin voi 5 cap che da: 16%, 18%, 
20%, 22%, 24%; ty le nuoc so voi lupng xi mang (N) a 
ca 5 cap ch^ do su dung thdng nhat 14 45%; kh6i 
lupng the tich vat liSu du kien (muc Ueu) la 1,3 
g/cm'. 

Tai khau tron hop, ban hpp xi mang, bOt ga va 
nuoc dupc tron deu v6i nhau trong b6n tron hpp co 
toe da canh khuay 5 0 - 6 0 vong/phiit trong thW gian 
8-10 phut 

BUPC 3: Trang lop. 
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Trong buoc nay, cdc Idp hdn hpp xi mdng hot 
giay se dupc trang Idn mdt tam ludi hinh thanh 
nhiing ldp thdm nguydn Udu tuong ddi ddng deu. 

Budc 4: Ep san pham. 

Sau khi nguydn Udu dupc trdng ldp, len khudn, 
toan bd tham nguyen Udu nay se dupc ep ngudi 
(nhifit dd mdi tiordn^ vai dp sudt 12-15 KG/cm^ vd 
tiidi gian ep Id 12 phiit San pham ep thuc nghidm cd 
quy each 1400 x 700 x 16 mm. 

Budc 5: Bdo dudng, gia cdng mdu. 

Sau khi ep, san pham vd khudn dupc dd khdi 
ban ep, giii dn dinh sau 24 gid thi dd san pham khdi 
khudn. San pham tilp tuc dupc phim am va bdo dn d 
dilu kidn mdi trudng trong mot khoang thdi gian 
nhat dinh rdi dira di cat mdu theo quy cdch thi 
nghidm. 

Phuongphap thingbiem kidm tra cac tmh chat 
cua vat hdu 

Xdc dinh khdi Iupng th l tich theo tieu chuan 
TCVN825&-3;2009. 

Xdc dinh kha nang chdng tham nudc theo tidu 
chuan TCVN 8259^:2009. 

Xdc dinh cudng dp chiu udn (heo tieu chudn 
TCVN 8259-2:2009. 

Xdc dinh md dun dan hdi theo tieu chuan TCVN 
775&€:2007. 

Xac dinh dp ben keo vudng gdc be mat tiieo tieu 
chuan TCVN 7756-7:2007. 

Xac dinh Iuc bdm giir dinh vit theo tieu chuan 
TCVN 7756-11:2007. 

Xac dinh dp tnrong nd chilu day theo tieu chuan 

TCVN 7756-5:2007. 

3.KFrQUiiNGffiHCUU 

3.1. Kit qua kilm tra khdi hipng th l tich vd Idia 
ndng chdng t h ^ nuoc cua vdt lidu 

Kit qua Idem ti-a khdi lupng thl tich cua vdt 
Udu thu dupc d bang 1. 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

TB 

Bangl Kh6i lupng th^ tich mau a cac ch^ dfi Ihuc nghi&m (g/cm^ 
XimangPCBSO 

16% 

1,29 

1,28 

1,38 

1,36 

1,32 

1,32 

1,26 

1,27 

1,24 

1,32 

1,28 

1,26 

1,41 

1,32 

1.41 

1,315 

18% 

1,26 

1,28 

1,31 

1,23 

1,29 

1,27 

1,34 

1,26 

1,33 

1,32 

1,30 

1,25 

1,31 

1,37 

1,23 

1,290 

20% 

1,38 

1,27 

1,21 

1,32 

1,28 

1,26 

1,24 

1,34 

1,32 

1,30 

1,41 

1,33 

1,30 

1,27 

1,23 

1,296 

22% 

1,31 
1,26 

1.34 

1,34 

1,27 

1,23 

1,29 

1,29 

1,25 

1,32 

1,33 

1,26 

1,31 

1,44 

1,38 

1,308 

24% 

1,29 

1,25 

1,22 

1,34 

1.36 
1.32 

1^8 

1,35 

1,25 

1,34 

1,31 
1,27 

1,30 

1,23 

1,26 

1,292 

XimangPCB40 
16% 

1,28 

1,32 

1,31 

1,23 

1,32 

1,35 

1,41 
1,27 

1,23 

1,41 

1,35 

1,25 

1,30 

1,34 

1,31 
1,310 

18% 

1,30 

1,25 

1,42 

1,31 

1,25 

1,23 

1,32 

1,34 

1,31 

1,29 

1,31 
1,33 

1,28 

1,23 

1,32 

1,299 

20% 

1,29 

1.32 

1,41 

1,28 

1,21 
1,32 

1,31 

1,33 

1,29 

1,26 

1,41 

1,31 

1,25 

1,22 

1,31 

1301 

22% 

1,39 

1,32 

1,21 

1,23 

1,32 

1,22 

1,31 
1,26 

1,23 

1,21 

1,31 

1,25 

132 
1,32 

1,41 

1,287 

24% 

133 
1,29 

1,24 

1,33 

1,29 

1,28 

136 
1,35 

1,33 

1,32 

134 

1,34 

131 
139 

136 

1397 
Kit qua kilm tra cho thay, khdi luong the tich 

vdt Udu tao ra d cdc chl dp thuc nghidm cung nhu 
cac lo?it thi nghiem dlu cd bien dpng 0,1 - 0^ 
g/cm', su biln ddng nay tuong ddi ngdu nhien vd 
khdng cd tinh quy ludt rd rang. Gid tri khdi luong 
thl tich tnmg binh dlu tdp trung quanh gid tri tinh 

toan ban dau (1,3 g/cm^, mac du ty lfi bdt giay su 
dimg trong vdt Ufiu d eae chl dp la khae nhau. Sd dl 
nhu vdy Id vi tiiuc chat, dp Iuc tdc dpng thuc te Ifin 
cdc tam compozit khi ep a cac chl dp Id khdng nhu 
nhau do su dung khudn cir di dam bao chilu day 
dong deu. 
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K^t qua ki^m tra kha nang chong t h ^ nuoc 
theo aeu chuan TCVN 8259.6:2009 cho thay, tat ca 
cac m^u deu khong xuat hien gipt nuoc ir mat duoi. 

33. Anh huong c ia ty 1? htH giiy dAi mOt s& 
tinh chit v$t 11^ compozit s mang b^t giiy 

3.2.1. Anbhuangcua tyld bdtglayddh cirdngdg 

chiu udn va md dun dan hdi cua vat hdu 

Ket qua Mem tra cuong do chju u6n va m6 dun 
dan hoi ciia vat Btu thu duoc cd cac dac trung 
thdng ke duoc trinh bay o bang 2 va 3. 

BT 

S 
S* 

S 

S' 

Min 

Max 

C (955(1 

Bang 2. DSc trung thdng k6 kft qui kifai tra dO bin udn tihh 

XimangPCB30 

16% 

6,623 

0,0776 

0,3004 

0,0902 

5,95 

6,92 

0,1664 

18% 

7,866 

0,1361 

0,5273 

03780 

6,84 

8,62 

0,2920 

20% 

9,899 

0,0839 

0,3251 

0,1057 

8,99 

10,28 

0,1800 

22% 

10,106 

0,0841 

0,3257 

0,1061 

9,19 

10,48 

0,1803 

24% 

9,596 

0,1117 

0,4328 

0,1873 

8,39 

10,1 

0,2397 

n'iav4t lieu (MPa) 

Xi mang PC B40 

16% 

7,913 

0,0999 

03868 

0,1496 

73 
8,72 

0,2142 

18% 

9,033 

0,1415 

0,5480 

0,3003 

7,94 

9,72 

0,3035 

20% 

10,439 

0,0905 

03506 

0,1230 

9,47 

10,99 

0,1942 

22% 

10,513 

0,0918 

0,3557 

0,1265 

9,67 

10,96 

0,1970 

24% 

10,079 

0,1118 

0,4330 

0,1875 

8,87 

10,58 

0,2398 

DT 

X 

S* 

s 
•3-

Min 

Max 

C(95!0 

BSng 3. DSc trung thdng k§ kdt qui k i fa tra md dun din hdi 

XimangPCB30 

16% 

1895,1 

31,7 

122,8 

15088,7 

1681,9 

2185,1 

68,0 

18% 

2284,4 

38,1 

147,4 

21734,6 

1887,8 

2490,5 

81,6 

20% 

3233,0 

313 

121,1 

14675,8 

29543 
3441,9 

67,1 

22% 

30753 

473 
182,8 

334013 

2602,3 

3451,7 

1013 

24% 

30753 

28,5 

110,4 

121853 

2829,3 

3298,3 

61,1 

c ia vtt Udu (MPa) 

XimangPCB40 

16% 

2119,6 

34,9 

135,0 

18224,5 

1820,4 

2350,4 

74,8 

18% 

25223 

423 

163,5 

267333 

2204,5 

29043 

90,5 

20% 

34243 

30,4 

117,6 

13833,9 

3138,9 

3670,7 

65,1 

22% 

3253,1 

373 

144,1 

207553 

28913 
3455,5 

79,8 

24% 

3156,6 

44,3 

171,7 

29492,7 

2783,3 

33413 

95,1 

Qua kit qua nay ta thu dupc cdc phuang trinh 
tuong quan cimg bieu do bilu didn quan he giua dp 
bin udn tinh vdi fy Id bdt giay nhu d hmh 2 va bilu 
dd bilu didn quan he giua md dun ddn hoi vdi ty Id 
bdtgifiyChmhS). 

s 

1 
1 
1 

• Xim 

.•Xi~m 

4 0 o a o T 

35(0 .0 : 

3 0 0 0 0 • 

2 5 0 0 0 \ 

5 0 0 0 

aa '• 

^gPCB30 
aigPCB4a 

16K 

2119 

38K 

' 2284 4 

2523.3 , 

-

VS*. 

2 3 1 

4 2 4 

22% 

3075 2 

3 2 5 3 1 

l ^ ^ i I9S4 

•22 8x 
99B 

24% . 

; 3075 

3156 

1 
1 

1018.1 

834 91 

• XimangPCB30 f,!Sa 7S65 9899 i a i 0 7 " 9 5 9 7 

_ i X n n i n g P C B « ;913 aoi j m a ; ,( ,5u ^^^^ 

Hinh 2. Quan he giOa dO bdn udn vlA ty 1̂  bdt giSy 
trong v|it lieu 

Hinh 3. Quan hd giOa md dun din hdi vdi t^ 1$ bdt 
giSy trong v|lt lieu 

Cac bieu dd cho thay, vcri ca hai loai xi mang 
PC B30 va PC B40, dd ben udn c ia vat lidu ddu c6 
xu hudng tang khi ty le bdt giiy tang tir 16% ddn 
20%, cudng do chiu udn dao ddng trong khoang 6,6-
10,5 MPa CT ty le bdt giiy tir 20% den 22%, dd bdn 
udn cua vat lieu it cd bidn ddi. Khi tang ty le bdt 
giiy len den 24%, dd ben udn cd xu hudng giam 
nhe, chenh lech chi khoang 0,5 MPa. Quy luat tang 
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0 

19' 

giam nay cung laip lgi ddi vdi ki t qua kilm tra md 
dun dan hdi cua vdt lieu, d ty le hot g i ^ tu 16% din 
2096. md dun dan hdi cua vdt lidu tang tu 1900 MPa 
din 3200 MPa vdi xi mdng PC B30 va hr 2100 MPa 
din 3400 MPa vdi xi mdng PC B40. Dilu n j^ chiing 
to d ty Id bpt giay hr 20% din 22%, cac spi xenlulo 
trong bdt giiy da phdt huy vai trd ciia vat lieu cdt 
trong cau true vat lidu conqioziL Cac spi n ^ da lam 
tang kha ndng chiu keo song song ciia vat lieu d b l 
mat chiu keo va kha ndng chiu nen ciia vdt hdu d b l 
mat chiu nen khi tde dtmg luc udn. Khi iy Id bpt 
giay tilp tue tdng Idn 24%, mat dp Udn ki t dupc tao 
bdi vdt lieu nln (xi mdng) da giam xudng Idm cho 
dp bl udn ciing nhu md dim dan hdi ciia vat lieu vi 
vdy md giam theo. 

Bdng 4. Kit qua kilm tra cudng dp 

3.2.2. Anb huong cua tyld bdt giay den dp ben 
keo vudng gdc va ty le tnrong no chieu day cda vat 
tidu 

Dp ben keo vudng gdc vd ty le tniong nd chilu 
day la hai tinh chat phan dnh rd rang kha nang lidn 
kit giiia cac thdnh phan bdn trong kit c i i vdt lidu. 
Kit qua Idem tra cudng dp chiu keo vudng gdc va ty 
Id truong nd chilu day ciia vdt Ueu thu dupc trong 
thi nghidm dupc ghi dbdng 4 va 5. Qua xuly sd lieu 
va ve bilu dd, ta thu dupc cac phuong trinh tuong 
quan va bieu do bieu didn quan he giua dp bin keo 
vudng gdc vdi t^ le hot giay nhu b hinh 4 va bieu do 
bilu didn quan he giua ty id truong ncr chieu ddy vdi 
ty Id bdt giay (hinh 5). 

chju keo vudng gdc ciia ydt lidu (MPa) 

DT 

X 

S* 

s 
S' 

Min 

Max 

C(9510 

XimangPCB30 

16% 

1,022 

0,0159 

0,0616 

0,0038 

0,9 

1,12 

0,0341 

18% 

0,989 

0,0245 

0,0948 

0,0090 

0,83 

1,13 

0,0525 

20% 

0,863 

0,0190 

0,0735 

0,0054 

0,74 

0,97 

0,0407 

22% 

0,771 

0,0213 

0,0827 

0,0068 

0,64 

0,92 

0,0458 

24% 

0,623 

0,0160 

0,0618 

0,0038 

0,52 

0,7 

0,0342 

16% 

1,097 

0,0217 

0,0840 

0,0071 

0,94 

1,26 

0,0465 

X 

18% 

1,067 

0,0249 

0,0%6 

0,0093 

0,93 

131 
0,0535 

mangPCB40 

20% 

0,985 

0,0223 

0,0863 

0,0074 

0,88 

1,12 

0,0478 

22% 

0,800 

0,0210 

0,0814 

0,0066 

0,69 

0,96 

0,0451 

24% 

0,729 

0,0160 

0,0619 

0,0038 

0,6 

0,81 

0,0343 

DT 

S 
S* 

s 
ŝ  

Min 
Max 

C(9S« 

Bang 5. Kdt qu& kidm tra ty le truong nd cjiidu di^ cua 

Xi mang PC B30 

16% 

0,743 

0,0287 
0,1113 
0,0124 
0,53 
0,89 

0,0617 

18% 

0,849 

0,0407 

0,1575 
0,0248 

0,57 
1,13 

0,0872 

20% 

1,176 

0,0394 
0,1526 
0,0233 
0,93 

1,41 
0,0845 

22% 

1,523 

0,0225 
0,0871 
0,0076 

1,28 
1,62 

0,0482 

24% 

2356 

0,0560 
03169 
0,0470 

1,65 
2,51 

0,1201 

vat lidu CO 
XiniangPCB40 

16% 

0,863 

0,0333 
0,1290 
0,0166 

0,5 
1.01 

0,0715 

18% 

1,069 

0,0417 

0,1615 
0,0261 
0,62 
136 

0,0894 

20% 

1,395 

0,0502 
0,1946 
0,0379 

0,85 
1,62 

0.1077 

22% 

1,743 

0,0363 
0,1405 
0,0197 

135 
1,91 

0,0778 

24% 

2,475 

0,0365 
0,1413 
0,0200 

2.08 
2.64 

0,0783 

Hinh 4. Quan he giua do bdn kdo vudng gdc vdi ty 
Id bot giiy trong vftt lieu 

Hinh 5. Quan he giiia ty Id truong nd chidu day vdi 
ty Id bdt gidy trong vat lieu 
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Cac kit qua nay cho thay, kiia ndng lien kit 
bdn trong kit cdu vat lidu compozit da gidm khi ly 
Id bpt gidy tdng. O cd hai loai xi m&ng PC B30 vd PC 
B40, cuong dd chiu keo vudng gdc cma vat hdu dlu 
giam dan khi ty le hot giay tang tir 16% den 24%, 
miic dp gidm cd xu hudng manh dan. Vdi xi mang 
PC B30, cudng dp chiu keo vudng gdc ti-ong 
khoang 0,6-1,0 MPa, xi mdng PC B40 Id 0,7-1,1 
MPa. Tuong tu nhu vdy, kit qua kilm ti-a ty le 
truong nd ehilu ddy cua vdt hdu cho thdy, ty Id 
truong nd ehilu day trong khoang 0,5-2,5% vd dd 
tang rd rdt khi ty Id bdt tdng tir 18% din 24%. Sd di 
cd hi|n tupng nhu vdy Id do ty Id bdt gi^y tang ddng 

nghia vdl mat dp chat kit dinh Id xi mang giam Idm 
cho kha nang hdn kit bdn ti-ong kit cdu vdt hdu 
giam, tiidm nua, khd nang hiong hop giua spi va xi 
mang khdng cao, ty Id bdt giay gia tang dd Idm dnh 
hudng tdi qud trinh thuy hda ciia xi mdng. Chinh 
boi vdy, dl co th l tao ra vat hdu vdi ty le hot gi^y su 
dung nhilu hon, ngudi ta can cd chat trp' tuong hop 
phli hop. 

3.2.3. Anh hudng ciia tyle bdt giay den luc bam 
giir dinh vit ciia vat tieu 

Kit qua kiem tra lue bdm giii dinh vit eiia vat 
hdu sau khi xu Iy thdng ke dupc trinh bay b bang 6. 

DT 

X 

s* 
s 
ff 

Mm 
Max 

C(95S1 

Binge. Kdt qua kidm tia luc bdm gia dinh vit 
XimangPCB30 

16% 

136,190 

2,7915 

10,8115 

116,8894 

105,97 

148,79 

5,9872 

18% 

160,762 

2,3729 

9,1903 

84,4615 
135,07 

171,47 

5,0894 

20% 

195,437 

2,0937 

8,1089 

65,7549 

172,77 

204,89 

4,4906 

22% 

175,098 

2,2090 

8,5556 

73,1982 

153,28 

190,92 

4,7379 

24% 

168,729 

1,6746 

6,4858 

42,0655 

150,6 

176,29 

3,5917 

dia vat lieu (N/mm) 
XimangPCB40 

16% 

157,019 

2,1662 

83897 

70,3865 

141,04 

167,88 

4,6460 

18% 

185,345 

1,7128 

6,6337 

44,0064 

174,03 

198,93 

3,6736 

20% 

208,685 

23031 

8,9198 

79,5620 

189,05 

220,32 

4,9396 

22% 

188,671 

1,5360 

5,9489 

35,3894 

173,23 

199,64 

3,2944 

24% 

182,634 

2,2332 

8,6491 

74,8063 

158,46 

192,71 

4,7897 

Tuong iing voi kdt qua nay, cac phuong trinh 
ttrong quan va bidu dd bidu didn quan hd giiia lire 
bam giu dinh vit vdi ty Id hot giay duoc bieu didn 6-
hinh 6. 

Hinh 6. Quan ho giiia luc bim giii dinh vit vdi ty le 
bot giiy trong vJt liOu 

Bieu dd cho thay, ddi voi vat lidu compozit 
duoc tao ra tir ca hai loai xi mang, luc bam gill dinh 
vit ddu tang khi ty Ie bdt giiy tang tir 16% den 20%, 
v<Vi xi mang PC B30, luc bam dinh dat 136-195 
N/mm, xi mang PC B40 la 157-208 N/mm. Nhung 
khi Hep tuc tang ty le bdt giiy tir 20% ddn 24% thi luc 
bam giii dinh vit cua v|t Udu lai giam, d xi mang PC 

830 chi la 168 N/mm, PC B40 la 182 N/mm. Thuc 
chit, khi ty le bpt giiy tang tir 16% den 20%, luc bam 
giii dinh vit cd xu hudng tang khdng phai do kha 
nang lidn kdt ben trong ket cau vat lieu tang ma la 
do sir dan hdi ciia phan cdt soi xenlulo da giai 
phong img luc lam vo' kdt ciu vat hdu khi bat dinh 
vit vao vat lieu. Khi ty le hot giiy tiep tuc tang, kha 
nang lidn ket trong kdt ciu vat lieu giam ro rdt, lam 
luc bam giu dinh vit cua vat lieu giam xud'ng. 

4.KErLll«ll 

- Khi t^o vat heu compozit xi mang bOt giiy (ndn 
xi mang PC B30, PC B40; cdt soi xenlulo thu hdi tir 
bdt giiy phd lieu) khdng ding cac chit phu gia hay 
tro tuong hop, vdi ty Id bpt giiy tii 16% ddn 24« 
khdng lam anh hudng den kha nang chdng tfaim 
nudccua vat lidu nhung da lamkhananglidnketbdn 
trong kdt can vat lieu theo phuong vudng gdc bd mjt 
giam, kha nang truong nd tang. 

- Ty Id bdt giay su dung tir 16% den 20% cd thd 
lam tang do ben udn tinh cung nhu md dun dan hdi 
cua vat lidu. Vdi ty le bdt giay tir 22% den 24%, dd bin 
udn tinh va md dun dan hdi khdng nhttng khdng 
tang ma con co xu hinmg giam nhe. 
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EFFECT OFTHE RATIO OF PULP-CEMENT ON THEPHYSICAL AND MECHANICAL PROPERTIES OF 
PULP FIBER-CEMENT COMPOSITE 

Ly Tuan Thiong, Tran Van Chu 
Summary 

After the discovery that some types of asbestos fiber might cause cancer, a number of projects related to 
asbestos fiber reinforced cement composite have been suspended. Those projects were re-directed towards 
developing alternative materials that are more environmentally-fnendly. Examples of such materials are 
cellulose-based fibers (from agriculture residues Uke straw, rice husks, and corn stover) and recycled 
wood-fiber products. This study examines the manufacturing technology of pulp fiber<ement composite 
and assesses the effects of the ratio of pulpcement on its physical and mechanical properties. The results 
showed that while its water-resistance does not exceed the threshold, but an increase fi-om \.%% to 24% in 
the ratio of pulp-cement causes some decrease in the blend ability of pulp fiber and cement, perpendicular-
to-surface tensile strength (IB) decrease (rangmg from 0.6 to 1.1 Mpa), and thickness swelling (TS) 

'^' increase (ranging from 0.5 to 2.5%). When the ratio of pulpcement increases from 16% to 20%, modulus of 

rupture (MOR), modulus of elasticity (MOE), and resistance to axial withdrawal of screws all go up, MOR 
was 6.5-10.5 MPa, MOE was 1900-3400 Mpa, and resistance was 135-210 N/mm. The ratio of pulpcement 
reaches 24%, however, there is a shght decrease in MOR and MOE, and a more significant decrease in 
resistance to axial withdrawal of screws. 
Keywor^Cement-based composites, pulp Sber-cement composites, cement-baseddberboard, tbe ratio of 
pulp-cement 
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