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TOM TAT
Nghién ctru nay duoc thurc hién nhdm muc tiéu ddnh gid dwoc gid tri mé dun
dan hoi uén tinh déng luc hoc (Ecay) do trén cdy dirng & mét s6 lodi cdy 16y gb

Théng tin chung: " - ¥inh Théi 5 Gid tri Euon nh dua trén su két hob cia aid
Ngay nhén bai: 09/04/2025 trong fqt tinh Thai Nguyén. Gid tri Ecay duwoc tinh dva ,tren Sf/ ét hop cua glf?l
Ngay phdn bién: 12/05/2025 tri khéi lwgng riéng tuoi wot (KLRwy) va gid tri van téc truyén song rng sudt

Ngay quyét dinh déng: 23/06/2025  do trén thén cdy (SWVey). K€t qud nghién ctu chi ra rang gid tri Ecay & cdc
logi Xoan ta, Keo tai twong, Lim xanh, Giéi va M& lén lvot la 9,48 GPa, 8,70
GPa, 12,78 GPa, 5,98 GPa va 12,25 GPa. Két qud phén tich twong quan cho
thdy: gid tri SWVeay c6 méi lién hé cao hon vdéi gid tri Ecay (r=0,91; P < 0,001)

o 50 Vdi gid tri KLReay (r = 0,74; P < 0,001). Diéu nay goi y réng van téc truyén
Tir khoa:

Chét lwong g6, khéi lugng
riéng, mé dun dan héi,

séng tng sudt la chi s6 ¢ dé tin cdy cao dé dw dodn mé dun dan hoi cia gb
trén cdy ding, khdng dinh tiém ndéng tng dung cta phuong phdp séng ting
séng t'ng sudt, Thdi Nguyén. sudt trong ddnh gid nhanh va khéng phd hdy chdt lwgng gé rirng trong tai
hién trwong.

ABSTRACT

This study was conducted with the aim of evaluating the dynamic modulus of
elasticity (Ecay) measured on standing trees of some timber species planted in

Thai Nguyen province. The Ecay value is calculated based on the combination

Keywords: of the fresh wood density (KLRcay) and the stress-wave propagation velocity
Modulus of elasticity, stress-wave measured on the standing tree (SWVy). The research results indicate that
velocity, Thai Nguyen, wood the Ecay values of Melia azedarach, Acacia mangium, Erythrophleum fordii,
density, wood quality. Michelia tonkinensis, and Manglietia conifera are 9.48 GPa, 8.70 GPa, 12.78

GPa, 5.98 GPa, and 12.25 GPa, respectively. The results of the correlation
analysis show that: The SWV.ay value shows a stronger correlation with Ecay
(r=0.91; P < 0.001) compared to KLRcay (r = 0.74; P < 0.001). This suggests
that stress-wave velocity is a highly reliable indicator for predicting the
modulus of elasticity of standing trees, confirming the potential of the stress-
wave method for rapid and non-destructive assessment of plantation wood
quality in the field.
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Ky thudt & Céng nghé

1. PAT VAN DE

Trong nam 2024, mic du nganh gob Viét
Nam ddi mat véi nhirng thach thic bao gom:
cac cudc xung ddt dia chinh trj (cudéc chién Nga
— Ukraine tiép dién, Israel - Hamas...), viéc
thuc thi cac quy dinh méi (EUDR, Lacey...)
nhuwng nganh gd xuat khau van dat duoc
nhitng két qua an tuong, thiét |ap ky luc mai.
Theo s6 liéu tir T6ng cuc Hai quan, gia tri xuat
khau gb va san pham gb trong ndm 2024 udc
dat 16,25 ty USD, tang 20,3% so v&i nam 2023
[1]. Tuy nhién, Viét Nam phai nhap khau mét
phan 1&n nguyén liéu gé do ngudn cung gob
trong nudc khéng di dé dap &ng nhu cau cla
nganh ché bién gb. Cac loai gb trong nwdc, dic
biét 1a gb tir rirng trong, thudng cé chat lvong
khéng d6ng déu va khdng phu hop véi cac yéu
cau k§ thuat cao clia nganh ché bién gb, dic
biét 1 d6i v&i cac san pham cao cip nhu d6
ndi that xuat khau.

Hién nay, tai Viét Nam dé danh gid duoc
chat lvgng gd ching ta da phan van st dung
cdc phuong phdp truyén théng. Cu thé, dé
ddanh gia chat lwvong gd can mot quy trinh cd rat
nhiéu buwdc cdng viéc véi nhiéu ngudn luc va
thoi gian, nhu: (1) Chét ha cay roi gia cong mau,
(2) On dinh mau, (3) Do va th&r nghiém trén cac
thiét bi chuyén dung dudi sw van hanh cla
nhan vién duoc dao tao bai ban, (4) Tinh toan
va phan tich théng ké, (5) Viét bdo cdo thir
nghiém. Tim ra nhitng phuong phap méi dé cé
thé dy doan nhanh dugc céc tinh chat gb va
han ché& nhirng nhuoc diém cla phuong phap
truyén thdng la rat can thiét. Trong xu thé tim
ki€m cac gidi phap danh gia hiéu qud hon, cic
phuong phap kiém tra khdng pha hdy, dic biét
la k§ thuat s&r dung séng (sdong (rng suat hodc
siéu am), da dugc nghién cltu va &ng dung tai
nhiéu quéc gia nham wdc tinh nhanh mot s6
dac tinh co hoc nhu md dun dan héi (MOE)
hodc dé bén udn tinh (MOR) cho mau gb nhd
[2-4], hodc trén cay dirng [5-8]. C6 nghia I3,
chat luvgng gb khi cay chua chit ha d3 duoc dy
bdo truwdc théng qua cic cong nghé kiém tra
khéng pha hdy (do truc ti€p trén cdy sdng) va

rirng chi dugc khai thac khi két qua kiém tra
nay thé hién d3 dap &ng duoc yéu ciu chat
lwong cho muc dich s&r dung mong muédn. Cu
thé, Ishiguri va cong su [5] d3 s&r dung cong
nghé séng ng suat dé dy doan chat luvong gb
lodi Paraserianthes falcataria tréng tai
Indonesia. Lindstrom va cong sy [6] cling d3 st
dung céng nghé nay dé danh gid mé dun dan
hoi udn tinh gb cho loai Pinus sylvestris tai Phan
Lan va Thuy Pién. Tai Viét Nam, ndm 2015, Hai
va cong su [7] da &ng dung cong nghé séng tng
suat dé du doan chat lwong gb Keo tai tuong
trong tai Tuyén Quang. Nam 2025, Duong va
cong su [8] cling d3 &ng dung cdng nghé nay dé
dy doan chat lwong gb Thdng m3 Vi trong tai
tinh Cao Bang.

Muc tiéu chinh cta nghién ctru nay la &ng
dung cdng nghé séng rng suat dé du doan dugc
gid tri md dun dan héi uén tinh déng luc hoc do
trén cay dirng clia mét so loai cay tréng rirng 13y
g0 tai tinh Thai Nguyén. K&t qua ctia nghién ciru
s& gbp phan dua ra phuong phap dé déanh gia,
dy doan chat lugng gb rirng trong truwdce khi
khai thac nhdm dam bao chat lvgng gb sau khi
khai thac phu hop véi muc dich san xuét.

2. PHUONG PHAP NGHIEN CcU'U
2.1. Vat liéu nghién ciru

D6i twgng trong nghién clru nay 13 5 loai cdy
dang duwoc trong tai tinh Thai Nguyén gém
Xoan ta, Keo tai twong, Lim xanh (huyén Dai tw),
Gidi (huyén Pbdng Hy) va M& (huyén Ph
Luwong). O mdi loai, tai dia diém trong ti€n hanh
|4p 6 tiéu chun (OTC) dién hinh cé kich thuéc
50 x 50 m, tién hanh do dudng kinh tai chiéu
cao 1,3 m (D13) tinh tir mat dat cda tat ca cic
cay trong OTC, sau d¢6 tinh gid tri trung binh D1 3.
T cac cay trong OTC, lya chon 5 cdy mau cé gia
tri trung binh D13 tuwong duong vai gia tri D13
clia OTC va c6 cac ddc diém nhu cé than thang,
khong co cac biéu hién cla sadu bénh, khuyét tat
dé thuc hién cdc thi nghiém. Cac théng tin co
ban gdm tén loai, tudi, dudng kinh tai chiéu cao
1,3 m va chiéu cao vat ngon (Hvwn) duwoc trinh
bay trong Bang 1.
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Bang 1. Théng tin co’ ban cuia cac loai cdy trong nghién ctru nay

STT Tén loai Tén khoa hoc Tudi Di13(cm) Hvn (M)
1 Xoan ta Melia azedarach 8 26,55 14,02
2 Keo tai twong Acacia mangium 7 22,24 10,72
3 Lim xanh Erythrophleum fordii 17 21,02 7,66
4 Gidi Michelia tonkinensis 5 13,86 9,42
5 Mo Manglietia conifera 14 20,31 10,86

2.2. Phuong phap nghién ctru

Sau khi do chi tiéu sinh truwdng, van téc
truyén séng ng suat duwoc do trén tirng cay
mau & mdi loai bang thiét bj Fakopp (Fakopp
Microsecond Timer, Fakopp Enterprise) theo
phuong phap trong nghién ctru cia Duong va
cong sy [8]. Cam bién truyén va nhan dugc gén
|&én than cay cung hudng Bac [an lwot & vi tri 1,3
m va 0,3 m tinh tir mat dat. Thoi gian truyén
séng trén moi cay dugc do 5 [an bang cach tac
dong lwc 18n cdm bién truyén. Van téc truyén
song rng sudt trén cdy dirng (SWVesy) duoc tinh
bang khoang cach truyén (1 m) chia cho gia tri
trung binh th&i gian cta 5 [an do.

PEé xac dinh khéi luvgng riéng tuoi wdt gb
trén tirng cay ding (KLRcay) & moi loai trudc khi
chat ha, thiét bj khoan tang trudng Haglof
(Thuy Bién) duwoc st dung dé khoan mau g tir
vé dén tam tai vj tri 1,3 m & moi cdy mau (moi
cay thyc hién khoan 1 mau). Cac mau go sau khi
khoan cho vao tui zip va dwoc chuyén ngay vé
phong thi nghiém dé do KLRcy bang thiét bj
MD-300S.

Gia tri mé dun dan hoéi uén tinh déng luc hoc

Keo tai tuong
Hinh 1. Do séng trng suat trén ciy dirng & cac loai khac nhau

(Ecay) do bang phuong phap khéng pha hay
(céng nghé sdéng trng suat) dugc xac dinh theo
cbng thirc trong nghién cru cia Doan va cong
suw [9]:

Ecay = KLRgay, X SWVS, (1)

Trong do:

Ecay la m6 dun dan hoi udn tinh dong luc hoc
xac dinh bang cong nghé séng (ng suat trén cay
ding (GPa);

KLResy 1a khéi lwong riéng tuoi wét cay
(g/cm3);

SWVesy la van téc truyén séng (ng suét do
trén than ding (m/s).

Cac phan tich dit liéu bao gbm gid trj trung
binh, nhé nhat va |&n nhat cda SWVcsy, KLRcy,
Ecsy cling nhu hé s8 tuong quan cho 5 loai gb
rirng trong trong nghién ciru nay duwoc tinh
toan bdi phan mém R (Phién ban 3.2.4).

3. KET QUA VA THAO LUAN
3.1. Van tdc truyén séng trén cay dirng

Qua trinh do van téc truyén séng trén cay
dirng duoc thye hién trén tirng cdy mau & moi
loai Xoan ta, Keo tai twong, Lim xanh, Gidi va
M& nhu & Hinh 1.
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Bang 2 trinh bay két qua do gid tri van téc
truyén sdng rng suat (SWVeay) & 5 loai cay khac
nhau trong nghién cltu nay. Gia trj trung binh
SWV.sy & loai Xoan ta, Keo tai twgng, Lim xanh,
Gi6i va M& lan luvot 1a 3299 m/s, 3146 m/s,
3530 m/s, 2742 m/s va 3764 m/s. Gia tri SWVcay
cao nhat 13 & loai Lim xanh va thap nhat la & loai
Gi6i. Duong va cdng su [8] d3 bao cdo van tdc
truyén séng (rng sudt trung binh trén cay ding

@ loai Thong ma vi la 3548 m/s, trong khi d6 &
loai Trai ly [9] 1a 3696 m/s. Co rat nhiéu yéu to
anh hudng dén van tdc truyén séng trong gb
nhu géc nghiéng soi, khéi lwvong riéng, cau tric
gidi phau bén trong gb va tudi cta cay [8, 10,
11]. Do vay, c6 thé néi sy khac nhau gid tri van
tdc truyén séng (rng suat trén cay dirng phu
thudc vao tung loai.

Bang 2. Két qua do van téc truyén séng trng suat chia 5 loai trong nghién ctru nay

Loai Trung binh (m/s) Nhé nhat (m/s) L&n nhat (m/s)
Xoan ta 3299 3106 3425
Keo tai twgng 3146 2957 3303
Lim xanh 3530 3448 3589
GiGi 2742 2465 3023
Mo 3764 3392 4036

3.2. Khdi lwgng riéng

Khdi lvgng riéng |a mét chi s6 quan trong vi
gia tri nay thuong ¢ mai lién hé vai cac tinh
chat vat Iy va co hoc khdc clia gb. Théng thuong
gid tri khdi luong rieng s& dwoc do bang
phuong phép truyén théng bao gédm cac budc
nhu chit ha cay, tao mau, x& Iy mau va do bang

Xoan ta

phuwong phap can va do thé tich mau. Trong
nghién clru nay dé dy doan dugc tinh chat gb
ngay trén ciy dirng va khdng can chat ha cay,
nén nhém tac gid s dung phuong phép lay
mau gd bang phuong phap khoan ting trudng
nhw & Hinh 2.

Hinh 2. Ldy mau gb bing khoan ting truwdng & céc loai khac nhau

Gid tri trung binh khéi lvgng riéng tuoi wét
clia cac loai Xoan ta, Keo tai twgng, Lim xanh,
Gi6i va M& lan lvot 1a 0,87 g/cm3, 0,87 g/cm?,
1,02 g/cm3, 0,74 g/cm3, va 0,79 g/cm3 (Bang
3). Gi4 tri cao nhat duwoc nhin thay & loai Lim

xanh va thap nhat 13 & loai Gidi. Cac két qua
nghién ctru truwdc d3 chi ra gia tri trung binh
khéi lwgng riéng & d6 dm 12% cua loai Xoan ta
130,52 g/cm3[12], Keo tai twgng 13 0,47 g/cm3
[13] va M& 13 0,48 g/cm?3 [14]. Cho dén nay
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nhém tac giad chua tim dwoc tai liéu bdo cdo vé
gia tri khéi lwong riéng cda loai Lim xanh va
Gi6i. Gid tri khéi lvgng riéng cla cac loai Xoan
ta, Keo tai twvgng va M@ trong nghién clru nay
la cao hon so vdi cac két qua bado cdo trudce do,

duwoc giai thich do gia tri KLRcay trong nghién
ctru nay duoc do khi gb & trang thai twoi wét,
trong khi dé cac bdo cdo trudce 1a do khi mau
gd & dd am 12%.

Bang 3. Gia tri khdi lwong riéng twoi wét cia 5 loai trong nghién ciru nay

Loai Trung binh (g/cm3) Nhé nhat (g/cm?3) L&n nhat (g/cm3)
Xoan ta 0,87 0,76 0,99
Keo tai twong 0,87 0,75 1,03
Lim xanh 1,02 0,87 1,10
Gioi 0,79 0,74 0,83
Mo 0,87 0,79 0,95

3.3. M6 dun dan héi uén tinh déng luc hoc
Bang 4 trinh bay két qua gia tri mé dun dan
hoéi udn tinh déng lwc hoc do trén cdy dirng & 5
loai trong nghién cru nay. Gia tri trung binh Ecsy
cao nhat |a & loai Lim xanh (12,78 GPa), tiép dén
la loai Mo (12,25 GPa), Xoan ta (9,48 GPa), Keo
tai twong (8,70 GPa), va thap nhat 1a & loai Gidi
(5,98 GPa). Phi Héng Hai va cong su (2015) [7]
da bdo cdo gid trji Ecay do bang céng nghé séng
(rng suat trén cay dirng loai Keo tai twong trong
tai Tuyén Quang 13 7,82 GPa, thap hon & loai
Keo tai twgng trong nghién clru nay khoang
10% (8,70 GPa). Diéu nay cé thé duoc giai thich
do &nh hudng cta tudi cay, khi tudi ciy tang 1én

thi cdc tinh chat co hoc cling cé xu hudng tang
|&n [8,15]. Cdy mau Keo tai twong trong nghién
ctru nay 1a 8 tudi, trong nghién ciru cha Phi
H6ng Hai va céng su (2015) [7] 1a 6 tudi. Cho
dén nay, nhdom tac gia chwa tim duwoc cac bdo
céo trudc do6 vé gia tri Ecay & céc loai Xoan ta,
Lim xanh, Gi6i va M&. Duong va cong s [2] d3
bdo cdo gia tri md dun dan hoéi udn tinh déng luc
hoc & loai Keo tai tuwgng (5 tudi) do trén mau gbd
nhd (d6 4m 12%) la 8,18 GPa. Wang va cong sw
[16] cling d3 (rng dung cdng nghé séng rng suat
dé dy doan gia tri mé dun dan hoi udn tinh déng
lwc hoc trén cdy ding & loai Tsuga heterophylla
(9,45 GPa) va Picea sitchensis (9,72 GPa).

Bang 4. Gia tri md dun dan hdi udn tinh déng lwc hoc ctia 5 loai trong nghién cliru nay

Loai Trung binh (GPa) Nhé nhat (GPa) Lé&'n nhat (GPa)
Xoan ta 9,48 8,15 11,61
Keo tai twong 8,70 7,20 11,23
Lim xanh 12,78 10,34 13,80
Gidi 5,98 4,79 7,24
Mo 12,25 10,98 13,50

Gid tri m6 dun dan hoi uén tinh déng luc hoc
do trén cdy ding (Ecay) 1a su két hop cla hai
théng s6: van tdc truyén sdng (rng suat do trén
cay dirng va khoi luvgng riéng tuoi uwét nhu trinh
bay & cong thirc 1 (phan phuwong phap nghién
ctru). Hinh 3 13 két qua phan tich twong quan
gitta Ecay v3i tirng yé€u t6 KLRcay va SWVcay. Két
qua chi ra rang SWVy cé twong quan cao hon
V@i Eay (r = 0,91; P < 0,001) so v&i mai lién hé

gitta KLRcay va Ecay (r=0,74; P < 0,001). Diéu nay
goi y rang, chi s& van téc truyén séng (ng suat
c6 anh huwdng rd rét dén gia tri moé dun dan hoi
uén tinh déng lwc hoc va cé thé sty dung dé dw
dodn truc ti€p gid tri Ecsy. Do d6, cong nghé
séng ng suat co thé duwoc sir dung dé du doan
gia tri mo6 dun dan hoi udn tinh dong lwe hoc gb
cho cac loai trong nghién clru nay trong tai tinh
Thai Nguyén.
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Hinh 3. M@i lién hé giira mdé dun dan héi uén tinh déng Iwc hoc (Ecay)
v@i Khéi lrgng riéng (KLR:y) va van tdc truyén song do trén cdy dirng (SWV.ay)

4. KET LUAN

Nghién clru d3 tién hanh do va phéan tich van
tdc truyén song ing sudt (SWVesy), khoi lugng
riéng tuoi (KLRcsy) va mo dun dan hoi tinh (Ecay)
trén cdy dirng cda 05 loai cdy rirng trong phé
bién tai tinh Thai Nguyén. Két qua cho thay, gia
tri trung binh SWVy [an luot dat 3299 m/s doi
v3i Xoan ta, 3146 m/s ddi vdi Keo tai twong,
3530 m/s d6i v&i Lim xanh, 2742 m/s ddi vdi
Gibi, va 3764 m/s d6i vdi M&. Khdi lvgng riéng
twoi trung binh twong (rng cla céc loai trén la
0,87 g/cm?3,0,87 g/cm3, 1,02 g/cm3,0,74 g/cm3,
va 0,79 g/cm3. Gid tri md dun dan héi tinh trén
ciy dirng (Ecay) dao déng tir 5,98 GPa & loai Gibi
dén 12,78 GPa & lodi Lim xanh, trong d6 loai M&
va Xoan ta cling dat gid tri cao lan luot 13 12,25
GPa va 9,48 GPa.

Phan tich twong quan cho thdy SWVey ¢
moi twong quan chat ché véi Eey (r=0,91; P <
0,001), cao hon dang ké so véi mdi twong quan
gitta KLReay va Ecay (r = 0,74; P < 0,001). Két qua
nay cho thay van tdc truyén séng &rng suat la chi
s6 c6 dd tin cay cao dé dy doan mé dun dan hoi
cla gob trén cay ding, khang dinh tiém ning
ng dung cla phuwong phdp séng (ng suat
trong danh gid nhanh va khéng pha hay chat
lvong gob rirng trong tai hién trudng.
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