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TOM TAT

Ung dung céc cong nghé khong phé hity dé du doan nhanh cac tinh chét gd da dugce quan tAm trong nhitng nim
gan day. Nghién ctru nay tién hanh kiém tra kha ning du doan khdi lugng riéng va céc tinh chat co hoc ctia gb
Keo 1a tram 5 tudi trong tai tinh Quang Tri, Viét Nam bang cong nghé song mg sut. Gia tri trung binh khdi
luong riéng (AD), md dun dan hdi udn tinh (MOE), va d6 bén udn tinh (MOR) lan luot 14 0,57 g/em?, 7,39
GPa, va 84,30 MPa. Két qua cua nghién ctru da chi ra rang vén toc truyén song ung sudt (SWV) ¢6 twong quan
nghich véi gid tri AD cta g Keo 1a traim. SWV ¢6 mot tvong quan thuan nhung thap voi gia tri MOE (r =
0,32, P < 0,05) va khong cé tuong quan c6 y nghia thdng ké véi gia tri MOR. Do d6 néu chi st dung gia tri
SWYV s¢ 1a khong hi¢u qua khi du doan céc tinh chit co hoc gS Keo 14 tram. Muc d6 chinh xac da tang 1én dang
ké khi két hop hai gia tri SWV va AD dé duy doan MOE véi hé s tuong quan giita md dun dan hoi udn tinh
dong luc hoc (MOEq) va MOE 1a 0,87 (P <0,001).

Tir khoa: Keo la tram, khdi lwgng riéng, MOE, MOR, séng ting suit.

1. PAT VAN PE

Danh gia cac tinh chat vat 1y va co hoc cua
vat liéu bang cong nghé khong pha huy 1a mot
phuong phdp hién dai va nhan dugc sy quan
tdm cta cac nha khoa hoc trén thé gi6i trong
nhitng nam gan ddy. Trong linh vuc khoa hoc
g0, dd co rat nhiéu cac phuong phap danh gia
khong pha huy dugc nghién ciu nhu phuong
phap st dung séng ung suét (stress wave),
song siéu am (ultrasonic wave), phuong phap
quang phd can hong ngoai (near infrared
spectroscopy) (Schimleck et al., 2006;
Hasegawa et al., 2015; Duong and Ridley-
Ellis, 2021). Cac phuong phap nay cé thé ap
dung trén cay dimg, khic gd hodc thanh gb xé
dé dy doan nhanh cic tinh chat gb. So véi
phuong phap truyén théng, thi cic phwong
phap khong pha hity c6 nhiéu wu diém nhu thoi
gian ddnh gia nhanh, miu khong bi pha huy
sau khi danh gia, ddc biét c6 thé ap dung lén
nhiéu loai miu c6 kich thudc khac nhau. Tuy
nhién, gd 1a mot loai vat liéu sinh hoc nén co
su bién ddi cac tinh chat giira cac loai ciing
nhu ¢ cac diéu kién moi truong sdng khéac
nhau. Do d6 cin c6 cac nghién ctru vé kha
nang ung dung cac cong nghé khong pha huy
cho tirng loai cu thé.

*Corresponding author: duongvandoan@tuaf.edu.vn

Keo 14 tram (Acacia auriculiformis) la mot
loai cdy thudoc nhém sinh truong nhanh, cé
duong kinh than & mirc nho - trung binh, chidu
cao tor 8 — 20 m. Tuy nhién, & nhitng noi co
diéu kién moéi trudng phu hop, cay Keo 14 tram
c6 thé dat chiéu cao téi 30 m va dudng kinh
than 80 cm (Pinyopusarerk, 1990). Keo 1a tram
c¢6 khdi lugng riéng co ban tir 0,5 — 0,8 g/em’,
soi gb co chiéu dai khoang 1,1 mm va duong
kinh khoang 20,6 pm. Gia tri do bén udn tinh
va m6 dun dan hoi udn tinh cia Keo 14 tram co
thé so sanh voi gd Téch (Tectona grandis)
(Hai, 2009). Do d6 gb Keo 14 tram c6 tiém
ning rat 16n sir dung trong cac san pham cho
muc dich céu tric.

Muc ti€u chinh ctia nghién ctru nay la danh
gia kha nang ung dung cong ngh¢ soéng tng
suat dé du doan nhanh gia tri khéi luong riéng
va cac tinh cht co hoc (MOE va MOR) cua gb
Keo 14 tram. Két qua cta nghién ciru nay sé
lam co s& khoa hoc tham khao dé xem xét kha
nang ung dung cong nghé khong pha huy vao
danh gia cac tinh chat co hoc gd ¢ Viét Nam.

2. PHUONG PHAP NGHIEN CUU

05 cay mau Keo 14 tram s dung trong
nghién ctru nay dugc thu thap tai Trung tam
Khoa hoc Lam nghiép ving Bic Trung BO,
tinh Quang Tri. Nguon gdc cta cac cdy Keo 1a
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tram trong thi nghi¢m nay la tir dong Clt43 va
duoc tréng tr thang 12/2015 véi mat do 1.100
cay/ha. Cac cady mau duoc thu thip vao thang
12/2020 dua trén mot sd dic diém nhu than
théng, khong co céac biéu hién sau bénh, khuyét
tat. Puong kinh tai 1,3m tinh tr mat dat
(duong kinh ngang nguc) va chiéu cao vt
ngon duge do cho mdi cdy nhu trinh bay trong

Béang 1. Mot khiic gb dai Im (tir 0,5 dén 1,5 m)
tinh tr mat dat dugc cat tir moi cdy miu. Sau
khi dé kho, cic miu gd co kich thudc 20
(Xuyén tdm) x 20 (Tiép tuyén) x 300 (Doc
thd) mm® tir mdi khic gd va dugc dé trong
phong gitr mau & nhiét d6 20°C va d6 am 60%
dén khi dat duoc khéi luong khong doi.

Biang 1. Thong tin dwong kinh ngang nguc va chiéu cao cic cdy miu

Cay D1 (cm) Chiéu cao (m)
1 10,48 13,05
2 11,62 13,22
3 12,23 13,70
4 12,71 13,87
5 11,34 12,15

Khéi luong riéng (AD) cia mdi mau duogc
xac dinh theo phuong phdp can (can OHaus
SPX222) va do thé tich (thuéc cip Panme).
Thoi gian truyén séng tng suit theo hudng doc
thé & mdéi mau duoc do bang thiét bi Fakopp
(Fakopp  Microsecond  Timer, Fakopp
Enterprise). Thiét bi nay do thoi gian truyén
song trong timg mau gb theo hudng doc thé.
Tin hiéu truyén duoc tao ra béng cach su dung
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bla dé tac dung mét lyc vao dau truyén. Thoti
gian truyén song s& dugc hién thi trén thiét bi
do (Hinh 1). M6 dun dan hdi uén tinh dong luc
hoc (MOEq) dugc tinh bdi cong thirc:
MOE; = AD x SWV? (1)

Trong d6 MOEq 13 mé dun dan hoéi udn tinh
dong luc hoc (GPa); AD la khdi lugng riéng gs
(kg/m?); va SWV van tc song tmg sudt (m/s).

"

Hinh 1. Qua trinh do vén téc song ng suit tai Vién Nghién ciru va Phat trién LAm nghiép,
Trwong Pai hoc Nong Lam Thai Nguyén

Sau khi do song ung sudt, gid tri moé dun
dan hoéi udn tinh (MOE) va do bén uén tinh
(MOR) ctia mdi mau gd duoc do bang thiét bi
Autograph AG-G (Shimazu, Kyoto, Japan) tai
DPai hoc Kyushu, Nhat Ban theo tiéu chuén JIS
72101-1994 (2000). Khoang cach giira hai gbi

dd khi do 14 260 mm véi lyc tdc dung vao mau
gd theo chiéu tiép tuyén mot gia tri van tdc
khong d6i (5 mm/phat). Mot sé mau dugc lwa
chon ngiu nhién & kiém tra d0 4m bang
phwong phap can — sdy. Gia tri trung binh cta
cac mau dugc do co do am sip xi 12%.
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3. KET QUA VA THAO LUAN
3.1. Vén toc truyén séng ing suidt va cic
tinh chit gb Keo 14 tram

Bang 2 trinh bay gi4 tri trung binh van tdc
truyén song Ung suat, khdi lugng riéng, cac
tinh chat co hoc va cac phan tich thong ké lién
quan. Gia trj trung binh cua van tc song g
suét trong nghién ciru nay 1a 4075 m/s v6i hé

s6 bién thién 1 4,80%. So voi két qua nghién
ctru cua Duong va Ha (2020) vé gid tri trung
binh van tdc truyén song tng suat & gb Keo tai
tuong 5 tudi 1a 4320 m/s thi gi4 tri trung binh
clia van toc song Ung suét truyén theo hudng
doc thé trong mau gb nho, khong chaa khuyét
tat & do am khoang 12% & gb Keo 1a tram
trong nghién ciru nay 1a thap hon.

Biang 2. Vin toc séng tng suit, khdi lwgng riéng va tinh chét co hoc ciia Keo I tram

Tinh chit Gid tri
Trung binh Minimum Maximun SD CV (%)
SWV (m/s) 4075 3726 4462 196 4,80
AD (g/cm?) 0,57 0,39 0,68 0,07 12,28
MOE, (GPa) 9,40 6,57 11,13 1,10 11,70
MOE (GPa) 7,39 5,13 8,98 0,94 12,72
MOR (MPa) 84,30 49,89 109,43 13,13 15,58

Chu thich: Minimum la gia tri nho nhat; Maximum la gia tri lon nhat; SD la d¢ léch chuan; CV la hé s6

bien thién.

Gia tri trung binh khdi lugng riéng cua gd
Keo 14 tram trong nghién ctu nay la 0,57
g/em?, bién dong tir 0,39 dén 0,68 g/em’. Két
qua nay 1a phu hop véi cac bao céo trudc do vé
khéi lwong riéng cia gd Keo 14 tram, khi déu
nam trong khoang bién dong cia nghién ctru
nay, cu thé: Lé et al. (2011) da bao céo gia tri
khéi luong riéng cia Keo 14 tram 1a 0,59
g/cm?. Tonouewa et al. (2020) chi ra gia tri
khdi luong riéng cia gd Keo 14 tram 6 tudi
trong & Dong Phi 12 0,61 g/cm?®.

Gia tri trung binh MOE va MOR cua gb
Keo 14 tram trong nghién ctru nay lan luot 1a
7,39 GPa va 84,30 MPa. Két qua nay la thip
hon so v&i két qué dat dugc cua Tonouewa et
al. (2020) khi tac gid chi ra gia tri MOE va
MOR cua gb Keo 14 tram lan luot 1a 11,48
GPa va 109 MPa. Sy bién dong cic tinh chat
gb trong cung mot loai c6 thé duoc dong gop
boi cac yéu to diéu kién sinh thai noi loai d6
duoc trong.

Gi4 tri trung binh mé dun dan hdi udn tinh
dong lyc hoc (MOEy) dugc xac dinh dya trén
van tdc truyén song tmg suat va khdi luong
riéng (cong thuc 1) cta gd Keo 14 tram 13 9,40
GPa bién dong tir 6,57 GPa dén 11,13 GPa.
Trong nghién ctru nay, gia tri MOE4 cao hon

gia tri MOE 1a 21,38%. Két qua nghién ciru
nay 1a phu hop véi cac nghién ctru trén thé
gidi khi chi ra rang gia tri mé dun dan hoi udn
tinh dong lyc hoc luén cao hon gia tri mo dun
dan hoi udn tinh do bing phuong phap pha
huy truyén théng. Duong and Ridley-Ellis
(2021) da bao cao rang gia tri MOEg cao hon
MOE khoing 15% & gd Xoan ta (Melia
azedarach). Tuong tu vay, Wang et al. (2001)
da chi ra gid tri MOEq4 cao hon MOE 20,74%
6 loar Western hemlock va 28,78% & loai
Sitka spruce. Nguyén nhan din dén hién
tuong nay la trong cac phuong phdp do pha
huy thi c6 chtra lyc trugt khi do, trong khi d6
cac phuong phép khong phd huy khong chiu
anh hudng cua luc nay.
3.2. Twong quan giira cac tinh chat

Bang 3 trinh bay hé sé twong quan va cip
d6 y nghia thong ké giira van tc truyén song
g sudt va cac tinh chit gd Keo 14 tram dugc
kiém tra trong nghién ctru nay. Hé sb twong
quan gitta SWV va AD la — 0,41 (P < 0,01).
Két qua nghién ciu nay chi ra ring gia tri
SWYV sé& c6 xu hudng ting 1én khi gia trj khoi
lugng riéng cua Keo 14 tram giam xubng
(Hinh 2).
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Biang 3. Phan tich twong quan giira cac gi4 tri van tdc truyén séng va tinh chit gd

Tinh chat AD SWV MOE,q MOE
SWV -041™
MOE4 0,66™" 041"
MOE 0,60 0,32° 0,87
MOR 0,717 -0,05"™ 0,67°" 0,76
Chuy: "P<0,05;" P<0,01; ™ P<0,001;*Khong c6 y nghia thong ké.
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Hinh 2. Twong quan giira vin toc séng @ng suit va gia tri khdi lweng riéng

Du doan nhanh duogc cac tinh chit co hoc
ma khong pha hity mau sau khi do luén duge
cac nha khoa hoc quan tAm va nghién ctru. Két
qué ctia nghién ctru nay da chi ra rang van toc
truyén song ung suat doc thé gb Keo 14 tram c6
tuong quan duong voi gid tri MOE, tuy nhién
mtrc d twong quan 1a thap (r = 0,32, P < 0,05)
(Hinh 3a). Khong c6 mdi lién hé c¢6 y nghia
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thong ké dugc tim thiy giita gia tri van tdc
song tng suat va do bén udn tinh cia gd Keo 1a
tram (Bang 2 va Hinh 3b). Két qua nghién ctru
nay da chi ra rang néu chi str dung gia tri van
toc truyén song tng suét thi kha ning dy doan
nhanh duoc tinh chit co hoc cua g0 Keo 1a
tram 13 thap.
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Hinh 3. Twong quan giira vin toc séng tng suit va cac tinh chit co hoc (MOE va MOR)

Cung véi AD thi MOE dugc xem 1a mot
trong céc chi s6 quan trong nhét dé dy doan gia
tri MOR. Nghién ctu nay da chi ra MOE c6
mot moi trong quan duong khé cao véi MOR
& g6 Keo 14 tram véi hé sé twong quan 13 0,76
(P < 0,001) (Hinh 4a). MOR ciing c6 mot mdi
trong quan dwong véi gia tri mdé dun dan hdi

154

ubn tinh dong lyc hoc (r = 0,67, P < 0,001)
(Hinh 4b). Két qua ctia nghién ctru nay la thong
nhét vé6i cac két qua nghién ciru trude d6 vé moi
lién hé gitta m6 dun dan hdi udn tinh va do bén
ubn tinh. Duong va Matsumura (2018) da bao
cdo hé sd tuong quan giita MOR véi MOE;
MOR véi MOE; 1an luot 14 0,81 va 0,84.
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Hinh 4. Twong quan giira gia tri MOR véi MOE va MOE4

Céc nghién ctru trén thé gidi lién quan dén
su dung cong nghé khong phd huy da chi ra
rang khi gi4 tri van tdc truyén song két hop véi
gia tri khéi luong riéng (cong thic 1) thi co
kha niang du doan tét gia tri mé dun dan hdi
udn tinh (Wang et at., 2001; Hassan et al.,
2013; Baar et al., 2015). Két qua nghién ciru
nay la phu hop véi cac nghién ctru trude do khi
chi ra ring gia tri MOEq4 c6 hé s6 tuwong quan
dwong manh véi gia tri MOE do bang phuong
phap pha hity truyén théng. Hé sé tuong quan
gitta MOEq va MOE dugc tim thiy trong
nghién ctru nay cho gd Keo 14 tram 1a 0,87 (P
< 0,001) (Hinh 5). Duong va Ha (2020) da chi
ra hé sd tuong quan giita MOE va MOEq la
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0,90 & gd Keo tai tuong. Posta et al. (2016)
ciing dd bao céo hé s6 tuong quan rat cao giita
gia tri MOE va MOEq (r = 0,95) ¢ loai Picea
abies. Muc do tuong quan gitra giad tri mo dun
dan hdi udn tinh do bang phuong phap khéng
pha huy va phuong phap truyén thong 1a phu
thudc vao loai. Trong nghién clru nay, mirc do
chinh xac dé dy doan gia tri MOE cua gb Keo
14 tram khi c¢6 su két hop gia tri SWV va AD la
cao hon han so v6i khi chi sir dung mdi AD.
Heé s6 twong quan giita AD va MOE chi 13 0,60
(P < 0,001). Két qua nghién ctru nay da chi ra
rang néu biét khdi luong riéng thi cong nghé
song tmg suat s& c6 kha ning dyu doan tot gia tri
md dun dan hdi udn tinh ctia gd Keo 14 tram.
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Hinh 5. Twong quan giira gia tri MOE va MOE4

4. KET LUAN

Gia tri trung binh AD, MOE, MOR duogc do
bang phuwong phép truyén théng cua gd Keo 14
tram 5 tudi tréng tai Quang Tri, Viét Nam lan
lugt 12 0,57 g/em?, 7,39 GPa, 84,30 MPa. Gia tri
SWYV va MOEq4 trong nghién ctru nay lan luot 1a
4075 m/s va 9,40 GPa. Mo dun dan hdi udn tinh
do bang phuong phap song tmg sudt cao hon

21,38% so voi gia tri do bang phuong phap
truyén théng. Néu chi sir dung song tmg suét thi
kha ning du doan cac tinh chat co hoc gb Keo
la tram 1a thip. Mot hé sb twong quan manh
duoc tim thay gitta MOEq va MOE (r = 0,87, P
<0,001) goi ¥ rang cong nghé song tmg suit co
tiém nang dé du doan gia tri MOE cua gb Keo
14 tram khi c6 su két hop véi khdi lugng riéng.
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ESTIMATING WOOD DENSITY AND MECHANICAL PROPERTIES
OF Acacia auriculiformis USING STRESS WAVE METHOD

Duong Van Doan'", Vang A Chua!

"Thai Nguyen University of Agriculture and Forestry

SUMMARY

Using nondestructive evaluation technology to rapidly estimate wood properties is a strong interest in near the
years. This study was conducted to exam the possibility of using the stress wave method for estimating wood
density and mechanical properties of 5-year-old Acacia auriculiformis planted in Quang Tri, Vietnam. The
mean values of wood density (AD), modulus of elasticity (MOE), and modulus of rupture (MOR) were 0.57
g/cm®, 7.39 GPa, and 84.30 MPa, respectively. The results of this study showed that stress wave velocity
(SWV) had a negative correlation with AD of 4. auriculiformis wood. SWV had a positive statistically
significant (P < 0.05), but weak (» = 0.32) correlation with MOE, and no correlation with MOR. Therefore, it
would not be possible to effectively assess the mechanical properties of 4. auriculiformis wood by using only
the stress wave velocity. The possibility of prediction MOE increased considerably when SWV and AD were
used together through calculation dynamic modulus of elasticity (MOEy) with a correlation coefficient between

MOE4 and MOE was 0.87 (P < 0.001).

Keywords: Acacia auriculiformis, MOE, MOR, stress wave, wood density.
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