
KHOA HOC CbNG N G H £ 

(VGHIEIV CUU AlXIH HUOIXIG TY LE HfilXI H O P OAlVI GO -

XI MAIXIG DEIXI TilXIH CHAT CO LY C U A COMPOZIT 

DAM Gd- X I MAIXIG 
VQHuyD^ ' 

T6MTAT 
Gd Keo tai tupng, xi mSng Bim Son PCB 40 va ckc chit CaClj, thiiy tinh nudc da duoc su dung dd tao van 

compozit dSm gd- xi mang. Xac dinh anh hudng ciia ly le hdn hpp khdi lirpng dam gO keo tai tupng / xi mang 

trong pham vi tir 1:1,15,1:2,1:2,5,1:3,0 den tinh chi t co ly compozit dam gd- xi mang. Khi tang ty Ie dam gd/xi 

mang tir 1:1,15,1:2,1:2,5 den 1:3,0 cdc tinh chat khdi lupng thd tich tang tir 0,81 g/cm^ den 1,218 g/cm^ do bdn 

udn tmh tang tir 2,175 MPa den 3,615 MPa, md dun dan hdi udn l i ih tSng tur 1335 MPa deo 22861,85 MPa, 

cudng do keo vuong gdc bd mat van tang ttt 0,135 MPa ddn 0,482 MPa, do but nuoc trong 24 h giam tu 40,41% 

ddn 14,94%, do truong nd chieu day giam xudng tii 12,61% xudng 1,516%. Ddi vdi compozit dam gd- xi mang 

dung trong npi tiilt nfin lira chon ty le dam gd/xi mSng trong hdn hpp 1: 2,5; compozit dam gd- xi mang 

dimg cho ngoai th i t dSm gd/xi mang 1:3,0. Ty lfi cac thanh phan kh ic trong bdn hpp khdng thay ddi. 

Tli khda: Compozit dSm gd-xi m^g, keo tai tugng, compozit 

I.IWBiiU 

v a n compozit d a m gd- xi m a n g la vat Ufiu x a y 

dyng nhe kidu mdi cd n g u d n g d c tii thifin nhifin t han 

thifin vdi mdi t rudng dupc nhidu n u d c t r en t h e gidi 

nghifin ciiu va i ing d u n g tiiinh cdng . Vat Ufiu 

compozit d a m gd-xi m a n g si i d y n g xi m a n g , d a m go 

lam nguyfin Ufiu chii ydu, sau k h i t rpn vdi n u d c va 

c h i t k h o i n g hda , dugc trai t h a m , ep t h a n h h inh , bao 

dudng, c i t c a n h va x u ly didu a m . Vat Ufiu compozi t 

dam gd - xi m a n g kd thira m d t sd u u d i e m o i a gd v i 

xi m a n g , m a t k h i c cdn cd c i c dgc tinh uu vifit horn so 

vdi gd va xi m a n g : so vdi gd vat Ueu n i y cd t inh n a n g 

chiu nudc , c h a m chay v i k h i n a n g c h d n g chiu c a c 

tac nhan s inh vat gay ha i td t h o n gd. So vdi xi m a n g , 

vat Ufiu nay cd dac tinh n h e , e a c h am, c i c h nhifit, t inh 

nang gia cdng c a gidi tdt h o n xi m a n g (cd t h e cua , 

d i n h n h i n , k h o a n Id, d d n g d m h ) ; cd t h e d u n g nh ieu 

lo£ii t rang siic bd ma t (son phii , g iay d i n tudng , dan 

phu t i m t rang t r i . . . ) . I ^ h vyc sii d u n g van compozi t 

dam gd- xi m a n g ra t da dang : cd ttid s u d u n g n h u 

mdt loai vat Ufiu h-ong x a y d y n g , giao t h d n g van t i i ; 

nguyen Ufiu s i n xua t dd ndi tha t ngoai t h i t ch iu I m , 

vat Ufiu tudng , vach ngan , v i n san, d n g t h d n g gid, 

p h d n g thao lap, ctra r a vao va p h a n v img; h a n g r ao , 

t i m c h i n cd k h a n a n g tieu am; n h i k h o , k h u n h a 

vudn; luu trii c a so; c d n g t en n o di ddng , q u i n c i 

phfi, cira h i n g , quay hang , p h d n g t i m . . . [ 3 , 5, 6 ] , D o 

vay vific nghifin cuu v i p h i t tiidn loai va t hfiu 

compozit d a m gd - xi m a n g d n u d c ta cd y n g h i a h d t 

siic quan h-gng g d p p h l n n a n g cao h i eu q u a s u d y n g 

Tnrdng Dai hoc Lam nghiep 

va gia tri nguyfin Ufiu gd r i m g t rdng . B l i bao trinh 

b a y kd t q u a nghifin ciiu vd a n h h u d n g cua ty lfi dam 

g d / x i m a n g ddn t inh c h i t c a ly c h u ydu cua compozit 

d a m gd- xi m a n g l i m c o s d c h o vific d inh hudng san 

x u i t v i sir d y n g vat Udu n a y [ 1 ] . ' 

2. VilT L£U VA PHUONG PHAP IVGHBU Ciiu 

2 .1 . V^t U ^ nghifin c t m l 

- D a m g o Keo tai t u p n g (Acacia mangium) 8 I 

tudi , kha i t hac tai H d a Binh . Kich t h u d c tiimg binh 

ciia d a m gd: chidu d i y t u 0,15 d d n 0,25 mm, chi^u | 

r d n g t u 1 d e n 3 m m , ch i eu dai tir 20 ddn 30 mm. Dp 

a m d a m tir 15% d e n 18%. 

c a c c h i t p h u gia: CaClg d d ^ g hot , thuy tinh j 

n u d c N a j S i O j x u i t x i i tir T r u n g Q u d c . 

- Xi mang PCB 40 cua cdng ty xi mang Bim Son 
la nguyfin Ufiu sin xult vln compozit dam gd xi 
mang v i ddng vai trd la chit kdt dmh Ufin kdt vdi 
damgd. 

- Thidt hi, dung cy phuc vu nghien cuu: dim bin 
Tacom TPD - 40EYCrPD - 40RF)-Nhafc Miy tr̂ n , 
dam gd- xi mang cudng biic, tdc dp trdn 26 ,' 
vdng/phut. 

2.2. P h u o n g phc^) nghifin ci iu 

- Bd tri t h y c n g h i d m 

Q u a t r inh t h y c nghifim d u p c bd tr i d o n ydu i , 

n g h i e n ciiu i n h h u d n g c u a ty le d a m g d / x i mang d6i 

t inh c h i t c a 1̂?̂  compoz i t d a m gd- x i m a n g . i 
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i 
Thao khuon 

• ' 
Xac dinh cac tinh chat chu 

yeu cua van 

Hinh 1. Sa dd tiiyc nghidtn vin compozit dam gd- xi mang 

+ Yeu td thay ddi: ty lfi khdi lupng giiia dam 
^d/xi mang: 1:1,15,1:2,0,1:2,5,1:3,0. 

+ Ydu td xac dinh: tinh chit co ly dam gd- xi 
nang: khdi lupng the tich, do hut nudc, do truong 
id, dd ben udn tinh, md dun din hdi udn tinh, cudng 
id keo vudng gdc be mat vin. 

+ Yeu to cd dinh; 

- Ty le khdi lupng chat khoing hda CaCl2 so vdi 
didi lirpng xi mang 3%; thuy tinh nudc 4% so vdi 
upng xi mang; ty Id dam/nude: 1:1,5 [1]. 

I- Phirong phap tao van: fip ngudi, chd dp ep 
img bang dim ban 

Van dam gd xi mang cd kich tiiudc 700 x700 x 20 
nm. Sd lupng tim van compozit dam gd- xi mang 
ho mdl seri tiii nghifim la 5 tim. 

Vu Huy Dai (2013) da nghien ciiu xac dmh 
nhifit dd thiiy hda cua gd Keo tai tuong trong cic 
tnrdng hop: dam gd xu ly ngam trong nudc lanh, 
dam gd xir ly ngam trong nudc ndng va dam gd 
khdng can phai xu ly. Ket qua nghifin ohi cho tiiay 
dam gd Keo tai tupng khdng qua xtr ly cd nhifit dp 
thiiy hda 44''C da dap iing yfiu ciu sin xult van 
compozit dam gd- xi mang, do vay nguyen lieu gd 
keo tai tirgng khdng cin qua khau xir ly ma cd thd su 
dung true tiep. Dam gd cln phai dupc sly dat do am 
12-15% trudc khi dugc xif ly khoang hda be mat. 

Trong san xuat compozit dam gd - xi mang, do 
nguyen Ufiu gd va chat ket dinh khdng cimg ban chit 
nfin khdng the ket dinh vdi nhau, do vay de cho dam 
gd va xi mang cd the Ufin kdt dan dinh vdi nhau thi 
phii tien hanh khoang hda be mat dam gd. Hoi chat 
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tra ngrnig va nuoc sau khi duoc tinh luong, cho hoa 
chat vao nuoc hoa tan tao thanh h6n hop. sau do cho 
h6n hop vao dam g6 da tinh lugmg, tron dfo dS nu6c 
va hoa chat co th^ ngam iia tren be mat dam go trSn 
may tron. Sau khi khoang hoa be mat dam, tien htoh 
trpn xi mang. Luong xi mang dua vao tron duoc tinh 
toan theo cac cong thilc trong cac don. Dam gd duoc 
tron xi mang duoc trai tham vao khuon ii tao kich 
thu6c miu thi nghiSm. Do chua co may trai tham 
dam g6- xi mang nSn cong doan trai tham duoc tien 
hanh lam bang phuong phap thii cong. Su dijng dim 
ban dam iiu khap trSn hi mat tam van cho din khi 
b^ mat v ^ phang nhSn va d6ng iiu a cac vi tri. 

Bao duong san pham: san phim compozit dam go-
xi mang sau khi ep can dupc bao duong de dat dupc 
cuong dp cao nhat trong thoi gian 28 ngay. Sau khi thao 
khudn ep, san pham dupc d^ ff nhiet dp phong trong 
khoang 3-5 ngay on dinh hinh dang va kich thuoc. 

KidmtisvadinigM chit luvng san phim 
Bing 1. Kh6i lupng th^ 

Sau thai gian 28 ngay d^ on dinh compozit dam 
g6- xi mang dong r ^ hoan toan, thao van ra khufin 
dinh hinh va xac dinh tinh chit ciia van: sir dung tlfei 
chuin ASTM D1037 ii xac dinh cac tinh chit cclj 
cua vat lieu. Khdi lupng th^ tich: kich thu6c miu: 50 
X 50 x t mm, o day t=20 mm, dp hiit nir6c: kich 
thuffc miu: 150 x 150 x t mm, cr day t=20 mm, dO 
truong nff chieu day, kich thuoc miu: 150xl50x t 
mm, t=20 mm; dd b^n uon tmh va md dim dan hoi 
cua vat liSu: kich thiroc miu: dai rpng x diy = 
(24t+50) X 76 X t mm, t-20 mm. Dd hin kio vudnj 
goc b^ mat cua v^t li&u dupc xac dinh theo tifiu 
chuln JIS A 5908 - 1994, Nhat. Kich thudc miu: 50 x 
50 x t mm. K^t qua xac dinh tinh chat co ly dupc xu 
ly theo cac chi tiSu thdng kd theo phan m^m Data 
analys trdn Excel. 

S-KfrOUANGlAllCUU 

3.1. Anh hu&ng ciia t^ 1§ dam g6/xi mang d& 
tinh chit vat ly compozit dam gS- xi mSng 

tich vin dam gd-xi mang 

Chi tieu thdng kd 

Mean 
Max 
Min 
SE 
SD 
P,% 
V,% 

Gia tri trung binh 
Gia tri Iffn nhat 
Gii tri nhd nhat 
Sai sd miu 
Dd Idch chuin 
He sd chinh xac 
He sd bidn ddng 

Ty Ie dam f 

1:1,15 

0,81 
0,88 
0,72 
0,021 
0,034 
1,891 
4,174 

1:2 

1,085 
1,21 
0,95 
0,021 
0,065 
1,891 
5,980 

6/xi mang 

1:2,5 

1,130 
1,190 
1,060 
0,007 
0,021 
0,591 
1,868 

1:3 

1,218 
1,29 
1,15 

0,015 
0,048 
1,239 
3,917 

Bing 2. Dd hiit nudc cOia vin dam gd-xi mSng 

Chl tieu thdng ke 

Mean 
Max 
Min 
SE 
SD 
?,% 
V,% 

Gia tri trung binh 
Gia tri lon nhat 
Gia tri nho nhat 
Sai sd miu 
Dd Idch chuan 
He sd chinh xic 
He sd bidn ddng 

Ty le dam gd/xi mang 

1:1,15 

40,41 
42,45 
38,18 
0,46 
1,52 
1,13 
3,75 

1:2 

32,304 
34,11 
29,18 
0,458 
1,518 
1,417 
4,698 

1:2,5 

18,622 
20,07 
17,12 
0,209 
0,694 
1,124 
3,729 

1:3 

14,947 
14,28 
15,31 
0,095 
0,316 
0,636 
2,111 

Bing 3. Dd truong nd chi^u diy ciia 

Chi tieu thdng ke 

Mean 
Max 
Mm 
SE 
SD 
P,% 
V,% 

Gia bn tnmg binh 
Gii tri ldn nhat 
Gia tri nho nhat 
Sai sd miu 
Dd lech chuin 
He sd chinh xac 
He sd bien ddng 

vin dam gS -
Ty Ie dam 

1:1,15 
12,61 
13,45 
11,84 
0,12 
0,38 
0,96 
3,04 

1:2 
3,293 
3,67 
2,93 
0,070 
0,223 
2,138 
6,760 

ximdng 
^d/xi mang 

1:2,5 
1,747 
1,97 
1,57 

0,030 
0,095 
1,722 
5,444 

1:3 
1,516 
1,46 
1,61 

0,015 
0,047 
0,988 
3,125 
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Ket qua xac dmh inh hirdng cua ty lfi dam gd/xi 
mang den tinh chit vat ly van compozit dam gd- xi 
mang: khdi lugng thd tich, dp hut nudc, dp truong nd 
chidu day dugc tdng hpp va trinh bay dbang 1,2,3. 

Khdi lugng the tich trung binh cua compozit 
dam gd - xi mang cd sy thay ddi theo chidu hudng 
tang len hi 0,81 ddn 1,218 g/cm^ cimg vdi sy tang ty 
le dam gd/xi mang tir 1: 1,15, 1:2, 1:2,5, 1:3. Dd hut 
nudc trong 24 gid cua van compozit dam gd - xi mang 
giam tii 40,41% ddn 14,947% tiieo sy tang cua ty lfi 
dam gd/xi mang tii 1: 1,15, 1:2, 1:2,5 ddn 1:3. Do 
truang nd trong 24 gid ciia van compozit dam gd - xi 
mang giam ttr 12,61% ddn 1,516% tiieo sy tang ciia ty­
lfi dam gd/xi mang. Khi tang ham lupng xi mang 
tiong hdn hpp dSm gd- xi mang lam cho dam gd 
dupc bao phii cac ldp xi mang itiiidu hon lam tang 
khi nang khoang hda cua dam gd, mat khac xi mang 
sau khi ddng r in thi cd dp dan nd r i t thip, do vay dd 
dan nd chieu diy cua vat lifiu giam xudng lam cho do 

Bing 4. Dd bdn udn t&ih cua 

hiit nudc cua dam gd giam xudng. Do dac tinh xdp, 
rdng, vat hfiu compozit dam gd xi mang cd kh i nang 
cich am, cich nhifit rat tdt, can cii vio kdt qui d 
bang 1,2, 3 nen su dung ty lfi dam gd/xi mang tir 1:2 
den 1:2,5 trong mdi trudng ndi th i t 

Khi Sli dung d mdi trudng ngoai trdi, yfiu ciu vat 
Ufiu cd dd hut nirdc, dp dan nd it hon, nfin lya chon ty 
le dam gd/xi mang la 1:3 vi tang lugng xi mang 
dimg, cd thd tang tinh ben khi hau, tinh cham chay, 
giam ty le truang nd chidu day hiit nudc va ty le 
tnrang nd dai cua van dam. 

3.2. Anh hudng cua ty Id dam gd/xi mang ddn 
tinh chit ca hgc compozit dam g6- xi mang 

Kdt qua xac dinh anh hudng ciia ty lfi dam gd/xi 
mang den tinh chat co hgc van compozit dam gd -xi 
mang: do bdn udn tinh, md dun dan hdi udn tinh, 
cudng dp keo vudng gdc bd mat van dupc tdng hpp 
vi trinh biy d bang 4, 5,6. 

vin conyozit dam gd-xi mang 

Mean 
Max 
Min 
SE 
SD 
P,% 
V,% 

Gii tri trung binh 
Gia tri lon nhat 
Gia tri nho nhit 
Sai sd miu 
Dd ldch chuan 
He sd chinh xac 
He sd bien ddng 

Ty le dam gd/xi mSng 
1:1,15 
2,175 
2,41 
1,92 

0,048 
0,153 
2,230 
7,050 

1:2 
4,528 
4,81 
4,23 
0,075 
0,238 
1,663 
5,260 

1:2,5 
3,976 
4,32 
3,65 

0,049 
0,154 
1,224 
3,871 

1:3 
3,615 
3,81 
3,22 
0,075 
0,236 
2,065 
6,532 

Bing 5. Md dun din hdi udn tinh vin ciia van compozit dam g6-xi mang 

Chi tieu thdng kd 

Mean 
Max 
Min 
SE 
SD 
P,% 
V,% 

Gia tri trung binh 
Gii tri Idn nhit 
Gii tn nhd nhat 
Sai sd miu 
Dd ldch chuan 
He sd chinh xac 
Hd sd bidn ddng 

Tv Id dam gd/xi mang 
1:1,15 
1342,23 
1367,23 
1325,29 
2,216 
7,009 
0,165 
0,522 

1:2 
2572,50 
2579,18 
2544,19 
3,246 
10,266 
0,126 
0,399 

1:2,5 
2741,24 
2748,19 
2735,08 

1,329 
4,202 
0,048 
0,153 

1:3 
2862,02 
2873,23 
2832,19 
100,055 
316,401 
3,496 
11,055 

Bing 6. Dd b^n keo vudng gdc b^ mat ciia vin compozit dSm g&-xi mang 

Chi adu thdng kd 

Mean 
Max 
Mm 

^SE 

_ S D _ _ _ _ -
P,% 
V J i _ _ _ 

Gia tri trung binh 
Gia tri lon nhat 
Gia tri nhd nhit 
Sai sd miu 
Dp ldch chuan 
He sd chinh xac 
He sd bien ddng 

Tv le dam gd/xi mang 
1:1,15 
0,1353 
0,141 
0.127 
0,001 
0,004 
0,972 
3,073 

1:2 
0,3248 
0,339 
0,314 
0,002 
0,005 
0,488 
1,544 

1:2,5 
0,4111 
0,434 
0,37 
0,008 
0,024 
1,830 
5,786 

1:3 
0,469 
0,51 
0,44 
0,007 
0,022 
1,458 
4,612 
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Dd ben udn tinh cua van thay doi tir 2,175 den 
3,615 MPa vdi su thay ddi ty le dam gd/xi mang tu 1: 
1,15, 1:2, 1:2,5 ddn 1:3. Khi tang ty lfi dam gd/xi 
mang, do ben udn tang Ifin tir 2,175 MPa den 4,528 
MPa, sau dd lai giam den 3,976 MPa va 3,615 MPa. 
Nguyfin nhan la do khi ty le xi mang h-ong hdn hgp 
da lam tang khi nang khoing hda be mat dam gd 
iam cho vat Ufiu trd nfin "gidn". Md dun dan hdi udn 
tinh tang Ifin bi 1335 MPa den 22861,85 MPa; cudng 
do keo vudng gdc be mat van tang len tir 0,135 MPa 
den 0,482 MPa. 

4 . KET LUliN 

Khi thay doi ty lfi khdi lupng dam gd/xi mang 
cac tinh chat cua vat Ufiu compozit dam gd- xi mang 
cd su thay ddi nhu sau: ty le dam gd/xi mang thay 
ddi tir 1:1,15,1:2,1:2,5,1:3,0; khdi lupng tiid tich tang 
tir 0,81 ddn 1,218 g/cm^, dp hut nudc trong 24 gid 
cua van compozit dam gd - xi mang giam tir 40,41% 
den 14,947%; dp hdn udn lmh ciia van thay ddi tir 
2,175 ddn 3,615 Mpa; dp bdn udn tang len tii 2,175 
MPa ddn 4,528 MPa, sau dd lai giam de'n 3,976 MPa 
vi 3,615 Mpa; md dun dan hdi udn tinh tang len tir 
1335 MPa den 22861,85 MPa; cudng dp keo vudng 
gdc bd mat van tang len tu 0,135 MPa ddn 0,482 
MPa. O ty lfi dam gd/xi mang bang 1:1,15 khdi 
lupng thd tich, dp bdn co hpc, cudng do keo vudng 
gdc bd mat van ri t thap, dieu dd chrnig td Ufin kdt 
din dinh giua gd va xi mang kem. 

Ddi vdi compozit dam gd- xi mang dung trong 
ndi thit nfin lua chpn ty 16 dam gd/xi mang trong 

hdn hgp 1: 2,5; compozit dam gfi- xi mang diing cho 
ngoai thit dam gd/xi mang 1:3,0. Ty lfi cac thanh 
phin khic trong hdn hpp khdng thay doi. 
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THE INFLUENCE OF CEMENT/WOOD RATIO ON PHYSICAL-MECHANICAL PROPERTIES OF 
WOOD - CEMENT COMPOSITE PANEL 

Vu Huy Dai 
Summary 

Acacia timber, PCB 40 cement made by Bim Son company and CaClj NajSiOj were used to make wood 
cement composite panel in this study. We determined the effect of wood/cement ratio in the range from 
1:1.15,1:2, 1:2.5 to 1:3 on the basic physical - mechanical properties of the wood-cement composite panel. 
When the mixing ratio increase, the density to be increased from 0.81 to 1.218 g/cm', bending strength to 
be increased from 2.175 to 3.615 MPa, modulus of elasticto be increased from 1.335 MPa to 22,861.85 MPa, 
internal bonding increase from 0.135 to 0.482 MPa and water absorption after 24 h water soaking decrease 
from 40.41% to 14.94%, ttiickness sweUing to be decreased from 12.61% to 1.516%. For tiie interior 
appUcation, the iruxing ratio of wood - cement composite should be 1: 2.5. For extenor appUcation, tbe 
component ratio to make wood - cement composite panel should be 1:3.0. The amount of additive 
chemical could be kept. 
Keywords: Composite, wood-cement composite. Acacia mangium, mixing ratio. 
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