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TOM TAT

Nghién ctru nay duge thyc hién dé kiém tra kha niang du doan mé dun dan hdi uén tinh (MOE) va do bén uén
tinh (MOR) théng qua cic gia tri van tbc truyén song ing sudt (SWVy) va khéi lwong riéng (KLRy) do trén cac
khiic gb & 06 dong Bach dan (UP54, UP95, UP99, U892, U1427 va PN14) duoc trong khao nghiém boi Vién
Khoa hoc Lam nghiép Viét Nam nam 2014 tai Quang Tri. Két qua nghién ctru da chi ra c6 twong quan rd rang
giita SWV. véi MOE va MOR khi hé s6 xac dinh (R2) 1an lugt 14 0,57 va 0,51. Trong khi d6 gi tri khdi lwong
riéng do trén khiic g6 khong phai 1a mot chi s6 tot dé du doan cac tinh chét co hoc khi khong c6 twong quan dugce
tim thay gitra KLRy, v6i MOE va MOR. Khi hai chi s6 SWV; va KLR. dugc két hop voi nhau thong qua gia tri
mo dun dan hdi udn tinh dong luc hoc (Evr) thi tuong quan gita Er véi MOR da tang 1én 10% so v6i khi chi dung
mot chi s6 SWV, trong khi twong quan v6i MOE la khong thay ddi. Két qua nghién ciru goi ¥ ring, cong nghé
song ung suat do trén cac khiic g ¢6 thé du doan dwoc mot sb tinh chét co hoc (MOE va MOR) gd Bach dan va

su két hop vai gia tri khdi lugng riéng c6 thé tang hidu qua du doan gia tri MOR.
Tir khoa: Bach dan, khéi lwgng riéng, khic gd, MOE, MOR, séng {rng suét.

1. PAT VAN PE

O nudc ta, loai cay dugc trong rimg thuan
loai cung cap nguyén liéu gb chinh 1a Keo, Bach
dan va Thong. Theo sb liéu thong ké cua Tong
cuc Lam nghiép [1] cac gidng Keo, Bach dan
duogc cong nhan chiém 70% dién tich rimg trong
san xudt, dién tich twong duong 1.047.042 ha.
Trong nhitng nim gan day, Bach dan dugc phat
trién kha phd bién boi yéu cau vé diéu kién thd
nhudng va khi hau khong khit khe, it siu bénh
hai. Trong danh muc céc loai cdy trong Lam
nghi¢p chinh dugc B NN&PTNT ban hanh
nim 2018 [2], Bach dan bao gdm Bach dan uro
(Eucalyptus urophylla S.T.Blake), Bach dan lai
(Eucalyptus hybrid) va Bach dan camal
(Eucalyptus camaldulensis) 13 3 trong tong sd
danh muc 14 loai cay trong Lam nghiép chinh
vu tién cho nhom loai cay lay g theo thong tu
s6 30/2018/TT-BNNPTNT. Gb Bach dan st
dung rat da nang tir lam bot gidy, van ép, van
dam, tru cot cho dén d6 moc gia dung va cac
cong trinh xay dung. Nhiéu gidng Bach dan tién
bo k¥ thuat da duoc nghién clru va cong nhan
nhu UP72, UP54, UP99... Tuy nhién, cac
nghién ctru gibng méi chi tap trung vao kha ning
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sinh trudng va chdng chiu sau bénh. Cac nghién
ctru dé chi rd cu thé dong nao ¢6 wu thé 1ién quan
dén chat luong gd dé tir d6 1am co so dé xuét,
lra chon dugc dong c6 tinh chat gb thich hop
phuc vu trong rimg cho muc dich san xuit van
con han ché.

Hién nay ¢ nudc ta viéc danh gia chét luong
b can mot quy trinh rat nhiéu budc cong viée
v6i nhiéu ngudn luc va thoi gian, nhu (1) Gia
cong mau, (2) On dinh miu, (3) Po va thu
nghiém trén cac thiét bi chuyén dung duéi sy
van hanh cua nhan vién duoc dao tao bai ban,
va can nhiéu thoi gian, (4) Tinh toan va phéan
tich thong ké, (5) Viét bao cdo thir nghiém. Do
d6 viéc tmg dung cac cong nghé cao dé co thé
danh gia duoc chat luong gd cho két qua nhanh,
chinh xé4c va giai quyét duge nhitng han ché cua
phuong phép truyén thong 13 mot wu tién. Trén
thé gidi, mot trong nhitng cong nghé di va dang
duoc str dung dé danh gia chit luong b 1a cong
nghé song ng suit. Pay 1a cong nghé khong
pha huy sir dung dic tinh truyén ciia song dé xac
dinh nhanh chat luong gd ngay trén cy khi con
song [3], hodc cho cac khic gd [4] va nhitng
mau gd c6 kich thudc nho [5]. Uu diém cua
cong nghé nay 1a cho két qua nhanh, chi phi
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thip, dic biét 1a khong pha huy cac mau gb sau
khi do. Bén canh d6, mot sb nghién ctru cling
chi ra rang su két hop cua van tdc truyén song
g suat va gia tri khdi lugng riéng co thé lam
tang kha niang dy doan chinh xac mot sb tinh
chat gb. Cu thé, Van Duong & Ridley-Ellis [6]
d3 bao cdo hé sd xac dinh (R?) giita gia tri MOE
va vén tdc truyén song tng suét 1a 0,23, giita
MOE va khdi luong riéng 1a 0,62. Khi két hop
hai chi s6 nay thi hé s6 xac dinh v6i MOE da
tang 1én 0,76 ¢ loai Xoan ta (Melia azedarach).

Trong nghién cltru cia Van Duong &
Schimleck nam 2022 [7], tac gid da phan tich
moi lién hé gitta van tdc truyén song tng sut
do trén ciy dimg v6i gia tri md dun dan hoi uén
tinh (MOE) va d6 bén ubn tinh (MOR) do trén
cac mau gd nho xé tir cac khic gb twong tng
cho 06 dong Bach dan. Trong nghién ctru nay,

ching t6i s& phan tich mdi lién hé giira gia tri
van toc truyén song (SWVL) va khéi luong
riéng (KLRL) do trén cac khiic gb véi cac gia tri
MOE va MOR cho cac dong Bach dan. Bén
canh d6 su két hop giira hai gia tri SWVL va
KLR; thong qua tinh toan gia tri mo dun dan hoi
ubn tinh dong luc hoc (Evr) cua khuc g s& dugc
kiém tra xem c6 ting kha nang du doan céc tinh
chat co hoc so vai khi st dung céc gia tri SWVL
va KLRy riéng €.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

D6i twong thi nghiém trong nghién ciru nay
la 06 cac dong Bach dan UP54, UP95, UP99,
U892, U1427 va PN14 duoc tréng khao nghiém
bdi Vién Khoa hoc Lam nghi¢p Viét Nam nam
2014 tai Quang Tri (16°45'56"N and
107°01'32"E) (Hinh 1).

—
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Hinh 1. Rirng khdo nghiém ciac dong Bach dan tai Quéang Tri

2.2. Phuong phap nghién ciru

Téng cong 30 cdy mau (5 ciy & mdi dong)
duoc thu thap dua trén mat s6 tiéu chi co ban
nhu than thang, khong c6 cac biéu hién siu
bénh, khuyét tat. Cac chi sb sinh trudng nhu
duong kinh tai 1,3 tinh tir mit dat (dudng kinh
ngang nguc) va chiéu cao vat ngon duogc do cho
moi cdy mau (Bang 1). Mot khuc gb dai 1m (tir
0,5 dén 1,5 m) tinh tir mat dat duoc cit tir mdi
cay mau. Khoi luong riéng va thoi gian truyén
song ciia moi khiic gd duogc xac dinh 24 gid sau
khi cit. Khéi luong riéng 1a ty s6 khéi luong
trén thé tich mdi khuc gd. Thoi gian truyén song
mg suét theo huéng doc thé duge do ¢ mdi

khiic g6 bang thiét bj Fakopp (Serial No.: FN-
12/2020, Fakopp Enterprise Bt., Fenyo u.26,
Hungary) nhu nghién ctru cua Van Duong &
Matsumura nim 2018 [4]. Tin hiéu truyén dugc
tao ra bang cach st dung bia dé tac dung mot
luc vao dau truyén. Van tdc truyén song
(SWVL) 1a ty sb giita chiéu dai khic g va thoi
gian truyén séng. M6 dun dan hoi udn tinh cta
khuc gd (Ev) dugc tinh béi cong thirc (1):

E, = KLR, X SWV,% (1)

Trong d6: Er 1a m6 dun dan hoi udn tinh
dong luc hoc cua khuc gb (GPa); KLRy 13 khéi
lugng riéng cua khuc g (kg/m®); va SWVL van
tdc song ung suit doc theo khuc gd (m/s).
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Bang 1. Thong tin dudng kinh, chiéu cao cic cAy miu ciia cac dong Bach dan

Dong Loai n Puwong kinh (cm) Chiéu cao (m)
UP54 E. urophylla x E. pellita 5 14,24 + 0,88 18,81 + 0,54
UP95 E. urophylla x E. pellita 5 15,43 £ 0,58 20,01 £0,38
UP99 E. urophylla x E. pellita 5 13,17+ 0,93 18,40 + 0,60
U892 E. urophylila 5 14,18 £1,96 18,08 £ 0,63
u1427 E. urophylia 5 14,06 £ 1,09 16,48 £ 0,65
PN14 E. urophylila 5 13,83 +£1,18 15,23 +£0,30

Sau khi dé cac khuc gd kho trong khoang 2
thang, cac mau gob c6 kich thudec 20 (Xuyén tam)
x 20 (Tiép tuyén) x 300 (Doc thd) mm? tir mdi
khuc gb dugc xé & vi tri gin tAm va gan vo sau
d6 dugc dé trong phong giit mau & nhiét d6 20°C
va d6 am 60% dén khi dat duoc khdi luong
khong doi (46 am sap xi 12%). Céc gia tri MOE
va MOR ctia cac mau gb nho do theo phuong
phap pha huy bang thiét bi MTS QTEST/25,
USA (Van Duong & Schimleck, 2022). Gia tri
trung binh MOE va MOR ctia mdi khtic gd duogc
tinh tir gia tri MOE va MOR ctia cdc mau g nho
xé ra tir cac khiic gb tuong tmg.

2.3. Phwong phap xir 1y so liéu

Céc phan tich thdng ké (gia tri trung binh, do
léch chuén, gia tri bé nhit, 16n nhat, hé s6 bién
dong, trong quan, phuong sai) trong nghién ctru
nay duoc thuc hién bang phan mém R (phién

(Nguon: Van Duong & Schimleck, 2022 [7])
ban 3.2.4.). Trong do, phan tich phuong sai
ANOVA dugc st dung dé kiém tra su khéc biét
vé gia tri KLRy, SWVL, va Ep giita 06 dong
Bach dan trong nghién clru nay.

3. KET QUA VA THAO LUAN
3.1. Vén toc truyén séng @ng suat

Bang 2 trinh bay gia trj van tdc truyén song
g sudt do trén cac khuc gb cua 06 dong Bach
dan va gia tri MOE va MOR do trén cac mau gb
nho dugc xé ra tir cac dong Bach dan tuong ung.
Céc dir liéu nay duoc ké thira tir nghién ctru cua
Van Duong & Schimleck [7]. Két qua phan tich
ANOVA da chi ra rﬁng c6 su khac biét 10 rang
(P<0,05) gia tri SWVL, MOE va MOR gitra 06
dong Bach dan khi cac chi s6 nay déu cao nhat
& dong UP99 va thip nhét & cac dong UP54 va
PN14.

Biang 2. Vin toc truyén séng img suit va cac tinh chit co hoc ciia cic dong Bach dan

Dong SWV,, (m/s) MOE (GPa) MOR (MPa)
UP54 3229° £ 55 6,679 = 0,94 63,05+ 8,05
UP95 3569 + 85 7.24% £ 0,89 69,30 + 9,20
UP99 3844° +91 8,98+ 1,65 84,98+ 15,15
U892 3588" £ 106 7970+ 1,17 70,73 + 8,00
Ul1427 35530+ 137 7,70 £ 0,99 83,94 + 6,47
PN14 3231¢ £ 206 6,73+ 1,11 66,57 = 13,11
Két hop 3503 + 246 7.48 £ 1,36 72,47 + 13,11

Ghi chu: Gia tri trung binh duoc theo sau boi ’d,o” léch clgucfn; chit s6 nhé khéc nhau sau gid
tri trung binh chi ra sy khdc biét co y nghia thong ké ¢ cap do P < 0,05.

Hién nay viéc trng dung céac cong ngh¢ khong
pha huy trong du doan chat luong gb cho rimg
trong ngay trén cy dimg hoic viéc phan loai
cac khuc gd sau khi chit ha bing cac cong nghé
khong pha huy da duoc sir dung khé phd bién ¢
cac nudc phét trién trong d6 c6 cong nghé s()ng
g suat. Két qua nghién ciru nay da chi ra rang
van tbe truyen song ung suat co tuong quan

(Nguon: Van Duong & Schimleck, 2022 [7])

duong kha cao voi céac tinh chét co hoc. Cu thé
hé sd xac dinh gitra SWVL va MOE 14 0,57 va
gitta SWVL va MOR 12 0,51 (Hinh 2). Diéu nay
chi ra ring: néu van tdc truyén séng tng suét do
trén cac khiic gd cang cao thi gia tri MOE va
MOR s& cang 16n va cong nghé séng tng suat
c6 thé str dung dé phan loai cac khiic Bach dan
cho céc chi s MOE va MOR.
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Hinh 2. Twong quan giita SWVy, véi cac tinh chét co hoc (MOE va MOR)

3.2. Khéi lrgng riéng

Gia tri khoi lwong riéng va cac chi sé théng
ké lién quan do trén cac khuc gd cua 06 dong
Bach dan duoc trinh bay ¢ Bang 3. Két qua phan
tich phuwong sai ANOVA chi ra rang c¢6 su khac
biét ro rang gia tri KLRy gitra cac dong Bach
dan trong nghién ctru nay. S6 lidu cho thay chi
s6 KLRL & cac dong E. Urophylla (U892,
U1427 va PN14) 1a cao hon han so vdi ¢ cac
dong E. urophylla x E. Pellita (UP54, UP95 va
UP99). Gia tri khéi luong riéng trung binh cia

06 dong Bach dan 12 0,81 g/cm®. Trong cong bd
trude do [7] Van Duong & Schimleck da bao
c4o két qua gia tri trung binh khéi luong riéng
ctia 06 dong Bach dan do trén cac mau gb nho &
d6 am 12% 1a 0,52 g/em®. Piéu nay duogc giai
thich 1a do gia tri khdi luvong riéng cua céc khic
gd trong nghién ctru nay dugce do sau khi chat
ha nén d6 am trong khuc g0 cao dan dén gia tri
khéi luong riéng cao hon so voi gid tri khdi
luong riéng duoc bdo cao bdi Van Duong &
Schimleck [7].

Bang 3. Gia tri khdi lrong riéng (KLRy) ciia cac khic g ¢ 06 dong Bach dan

Khoi lwrgng riéng (g/cm?)

Dong n Trung

binh Nhé nhat  Lén nhét SD CV (%)
UP54 5 0,81b<d 0,79 0,82 0,01 1,23
UP95 5 0,77¢ 0,76 0,78 0,01 1,29
UP99 5 0,80< 0,78 0,82 0,02 2,50
U892 5 0,822¢ 0,78 0,85 0,03 3,66
U1427 5 0,85° 0,83 0,87 0,02 2,35
PN14 5 0,84 0,81 0,87 0,03 3,57
Két hop 30 0,81 0,76 0,87 0,03 3,70

Ghi chii: SD la do léch chuan; CV la hé sé bién dong, n so lwong khuc g6, chir so nho khac
nhau sau gid tri trung binh chi ra s khdc biét c6 y nghia thong ké ¢ cap dé P < 0,05.

Trong khoa hoc gd, khéi luong riéng 1a mot
trong nhitng chi sb quan trong vi n6 thudng cd
mdi lién quan dén cac tinh chat gd khac. Nhiéu
nghién ctru d chi ra rang khéi luong riéng gb
thuong co mdi lién hé vai cée tinh chét co hoc.
Sharma & cdng su [8] va Izekor & cong su [9]
da chi ra mdi twong quan duong tich cuc giira
gi tri khoi lugng riéng va cac tinh chét co hoc
lan luot & gb Bach dan (Eucalyptus teretinornis)

va Téch (Tectona grandis). Tuy nhién, gb 1a mot
vat lidu sinh hoc, do d6 méi twrong quan gitta gia
tri khoi lwong riéng va céc tinh chét co hoc ciing
c6 su khac nhau gitra cac loai. Machado & cong
su [10] d4 bao cdo hé sb twong quan rét thap
gitra gia tri khoi luong riéng véi MOR (R? =
0,26), khdi luong riéng véi MOE (R? = 0,42) &
loai Acacia melanoxylon trong tai Bd Pao Nha.

Két qua trong nghién ctru nay (Hinh 3) chi ra
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rang gia tri khdi luong riéng do trén cac khiic gb
¢ 06 dong Bach dan sau khi chat ha khong cé
mdi lién hé rd rang (P > 0,05) véi cac gia tri
MOE va MOR do trén cdc mau gd nho (¢ d6 am
12%) dugc xé ra tir cac khiic gb tuong tmg. Do
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d6 céc tinh chit co hoc (MOE va MOR) ciia cac
dong Bach dan trong nghién ctru nay khong thé
duoc du bao tir chi s6 Khbi luong riéng do trén
cac khuc go.
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Hinh 3. Twong quan giira KLRL véi cac tinh chét co hoc (MOE va MOR)

3.3. Mo dun dan hoi uén tinh dong luc hoc (Evr)

Trong nghién ctru nay ching t6i thtr nghiém
tinh toan gi4 tri md dun dan hoi udn tinh dong
luc hoc (EL) trén cac khuc gd cho cac dong Bach
dan va kiém tra twong quan v6i MOE va MOR
do trén cadc mau xé tir cac khuc gd tuong ung.
Két qua nghién ctru cho thiy gia tri trung binh
Er 14 10,02 GPa bién dong tir 7,29 GPa dén
12,55 GPa (Bang 4). Phan tich phuong sai
ANOVA ciing chi ra ¢6 su khac biét 10 rang gia

tri Er gitra cac dong Bach dan khi gia tri nay cao
nhat dugc thidy & cac dong UP99, U1427 va
U892, trong khi dé gia tri thap nhat 1a & dong
UP54 va PN14. Nam 2022, Duong Van Poan
[11] da bao cdo gia tri EL do trén cac khic gb
Keo 14 tram. Tac gid da chi ra gia tri trung binh
EL do trén 06 dong Keo 14 tram 1a 10,20 GPa la
tuong tu voi Kkét qua dat dugc do trén cac dong
Bach dan ¢ nghién ctru nay.

Bang 4. Gia tri mé dun dan hdi udn tinh dong luc hoc (Ey) clia khiic g & 06 dong Bach dan

E.(GPa)
Dong " Tbri‘r‘l'l‘lg Nhénhit Lénnhdt SD  CV (%)
UPs4 5 8,407 8.13 8,64 0.24 2.86
UP9s 5 9,90% 9,59 1072 046 465
UP99 5 11,76° 11,05 1255  0.63 536
U892 5 10,52 9,33 1,63 090 8.56
U1427 5 10,76 9.79 152 073 6.78
PN 14 5 881 7.9 9,94 13 1283

K&t hop 30 10,02 7.29 12,55 135 1347

Ghi chii: SD la d¢ 1éch chudn; CV 1a hé s6 bién dong; n so lu:o'ng khuc goAN,' chir s0 nho khdc
nhau sau gia tri trung binh chi ra sy khdc biét co y nghia thong ké ¢ cap do P < 0,05.

Hinh 4 chi ra két qua phan tich mdi lién hé
gitra gia tri EL v6i MOE va MOR. Hé sé tuong
quan gitra Er. voi MOE 1a 0,76 va Er vdi MOR
14 0,78. Nhu vdy, so sanh voi mdi lién hé giita
KLRy véi MOE va MOR thi mure 6 turong quan
1a khong thay doi véi MOE khi ¢ su két hop

124

cua KLRL va SWVL thong qua tinh todn gia tri
Er. Trong khi do, kha nang du dodan MOR da
tang 1én 10% khi co sy két hop ciia KLRL va
SWVL (R?=0,61) so véi khi sir dung mot minh
gia tri KLRL (R? = 0,51).
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Hinh 4. Twong quan giira EL véi MOE va MOR

4. KET LUAN

Gia tri trung binh cua SWVy, KLRy, va EL
ctia 06 dong Bach dan trong nghién ciru nay lan
luot 1a 3503 m/s, 0,81 g/cm?®, va 10,02 GPa.
Phan tich phuong sai da chi ra c6 su khéc biét
0 rang gia tri SWVL, KLRy, va Er gilta cac
dong Bach dan. SWVL 1a mot chi s6 tot o thé
duoc sir dung trong phan loai cac khuc gd Bach
dan dua trén cac tinh chat co hoc khi SWVL ¢
twong quan rd rang v6i ca MOE (R? = 0,57) va
MOR (R? = 0,51), trong khi d6 khong co tuong
quan duoc tim thiy giita gia tri KLRy voi cac
tinh chit co hoc. Kha niang du doan MOR cia
cac khiic gb Bach dan co thé tang 1én khi c¢6 sy
két hop gitra hai gia tri KLRy va SWVy thong
qua tinh toan gia tri Er khi hé sé x4c dinh giita
ELr vaMOR 12 0,61.
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THE RELATIONS OF WOOD DENSITY AND STRESS WAVE VELOCITY

TO SOME WOOD MECHANICAL PROPERTIES OF
06 EUCALYPTUS CLONES
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ABSTRACT

This study was carried out to examine the predictability of the modulus of elasticity (MOE) and module of
rupture (MOR) through stress wave velocity (SWVLr) and wood density (KLR1) measured on logs of 06 clones
Eucalyptus (UP54, UP95, UP99, U892, U1427 and PN14) planted by the Vietnamese Academy of Forest
Sciences in 2014 at Quang Tri. Research results have shown that SWV had significant relationships with MOE
(R?=0.57) and MOR (R? = 0.51), whereas no correlation was found between KLR;, and mechanical properties.
When both SWVy and KLR were used in a model for the calculation of dynamic modulus of elasticity (Er) the
correlation between Er and MOR increased by 10% compared to when using only SWVy, while the correlation
with MOE is unchanged. The results suggest that stress wave technology might be possible to sort log with high
MOE and MOR of eucalyptus wood and the combination of stress wave velocity with wood density can increase
effectively predict the MOR value.

Keywords: Eucalyptus, MOE, MOR, stress wave, wood density.
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