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TOM TAT

Nghién ciru nay dugc thyc hién dé danh gia mé dun dan hdi udn tinh cho cac khic gd (Eiog) ctia 06 dong Keo 1a
tram bang cong nghé song tmg suit. K&t qua nghién ctru da chi ra ring gid tri trung binh Ee & 6 dong Keo 14
tram trong nghién ctru nay 1a 10,20 GPa bién dong tir 9,49 GPa & dong Clt26 dén 10,96 GPa & dong Clt57. Két
qua phan tich phuong sai da chi ra co6 sy khac biét rd rang (P < 0,05) gia tri Ejog gilta cac dong Keo 1a tram.
Clt57 va Clt7 1a hai dong Keo 14 tram c¢6 gi4 tri Eiog cao nhét, trong khi d6 gia tri Eiog nho nhat duoc tim thdy &
dong Clt19 va CIt26. Co tuong quan rd rang (P < 0 ,001) dugc tim thiy gitta Eiog va MOE véi hé s6 tuong quan
1a 0,69. Eiog va MOR ciing c6 mdi lién hé v6i hé sb twrong quan 13 0,62 (P < 0,001). Két qua nghién ctru da chi
ra rang cac gia tri MOE va MOR cta cac dong Keo la tram trong nghién ctru nay c6 thé duge du dodn tir cac
khuc gb ngay sau khi thu hoach bang cach do song ung suét truyén doc theo khic gb va khéi luong riéng cla

khuc gd thong qua gié tri Elog.

Tir khéa: Keo la tram, khuc gf), MOE, MOR, séng trng suit.

1. PAT VAN PE

Chu trong thue hién cac chuong trinh nghién
ctru, g dung cac tién bd khoa hoc cong nghé
trong viéc du doan va xac dinh duoc chét lugng
g0 rimg trong trudc khi dua vao ché bién dé tdi
vu hoa san xuat 1a mot trong nhitng giai phap
rat quan trong nham dat duoc muc tiéu phat
trién bén viing nganh 1am nghiép (Chinh phu
Viét Nam, 2021). Trén thé gioi, dic biét & cac
nudc phat trién nhu My, Nhat, Phan Lan... thi
chit luong gb cua riung trdng phai bat budc
duoc danh gia trude khi khai thac nham muc
dich xac dinh xem céc tinh chat gd & thoi diém
khai thac co dap tmg dugc yéu ciu san xuét cac
san pham sau d6 hay khong. Cong nghé tién
tién str dung song mg suit di dugc tmg dung
dé danh gia chat luong gd rimg trong ngay
trudc thoi diém khai thac (trén cdy ding)
(Ishiguri va cong su, 2008) hodc trong qua trinh
phan loai ngudn nguyén liéu trude khi dwa vao
san xuét (Grabianowski va cong su, 2006). Tu
d6, ngudn nguyén liéu duoc dam bao cho yéu
cau san xuét, cht lvong san phdm dugc nang
cao. O Viét Nam chit lugng gd cia cac ring
trong trude khi khai thac hau nhu khong duoc
danh gia ma chu yéu 1a dya trén cam nhan mang
tinh chu quan ctia ngudi trong. Diéu nay da dan
dén cac truong hop chat lwong nguyén lidu
khong dap mg hodc dap tmg thap cho san xut

lam lang phi tai nguyén, giam hiéu qua san xuat.
Vi vay nghién ctu ung dung cac cong nghé
khoa hoc tién tién dé danh gia chat luong gb
rimg trdng & Viét Nam trude khi khai thac (trén
cdy dung) hodc dé phan loai ngudn nguyén liéu
(khuc g6) truée khi ché bién 1a hét sirc can thiét.

Keo 14 tram (Acacia auriculiformis) la mot
trong ba loai Keo c6 trién vong nhit vé trong
rung gd lén trong cac loai thudc chi Keo
(Turnbull va cong su, 1998). Trén thé giGi va ¢
Viét Nam, cac nghién ctru lién quan dén Keo 14
tram cha yéu tip trung vao chon gidng, kha
ning sinh truéng, chdng chiu sdu bénh ciing
nhu cac ky thudt ldm sinh (mat do tré)ng, tia
canh, quan ly lap dia...). Cac nghién cuu lién
quan dén danh gia chit luong gd, dic biét 1a
mg dung cong nghé tién tién dé dy doan chat
luong gd Keo 14 tram 1a khong nhiéu. Trong
loat bai nghién ctu vé tng dung cong nghé
khong pha huy dé du doan nhanh tinh chat co
hoc ciia gb Keo 14 tram tré)ng tai Quang Tri,
Vi¢t Nam chung t6i da bado cdo kha ning ung
dung coéng nghé séng tng suit trén cac mau gd
nho (46 am 12%) & dong Clt43 (Dwong Vin
Poan va Vang A Chua, 2021) va ¢ cac dong
Clt7, CIt18, ClIt19, Clt25, CIt26, Clt57 (Doan
Van Duong va cong su, 2022). Muc tiéu chinh
cua nghién cuu nay la danh gid kha nang Ung
dung cong nghé séng tmg sudt dé dy doan
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nhanh gi4 tri m6 dun dan hoi udn tinh cia cac
khic gd (Eiog) Keo 14 tram sau khi da khai thac.
Tuong quan gitra gia tri Elog V61 gid tri mo dun
dan hoi udn tinh (MOE4) do bang phuong phap
song ung suat va mot sb tinh chat co hoc chi
yéu (MOE va MOR) do bang phuong phéap pha
huy truyén théng trén cac mau gb nho duoc xé
ra tir cac khuc g6 dé ciing duoc kiém tra. Két
qud cua nghién clru nay s€ lam co sé khoa hoc
cho céc nha ché bién tham khao dé xem xét kha
ning tmg dung céng nghé séng mg sudt vao
phan loai cac ngudn nguyén liéu (khuc gd) gb
Keo 14 tram trude khi dua vao san xuét, ché bién.
2. PHUONG PHAP NGHIEN CUU

Déi twong nghién ctru trong thi nghiém nay
1a cac khac gd dugc thu thap tir rimg trong
khao nghiém céc dong Keo 14 tram dugc thuc
hién trén dat cua Trung tdm Khoa hoc Lam

nghiép Bic Trung B thujc xa Cam Hiéu,
huyén Cam L9, tinh Quang Tri (16°45'60"N va
107°01'12"E). Khu vuc nghién ctru ¢6 dia hinh
d6i thoai luon séng véi do doc thap, nam trong
vung khi hau nhiét déi mua mua (Hinh 1). Mua
mua tir thang 9 dén thang 1 nam sau, mua kho
tir thang 2 dén thang 8. Nhiét d6 trung binh nim
la 27°C. Vao mua kho, gié Tay Nam kho nong
thdi nhiéu va manh lam cho thoi ky kho han tai
day cang thém khic nghiét. Luong mua trung
binh nam 2.325 mm, tdp trung tur thang 9-12
chiém khoang 65-70% tong luong mua ca
nam. DAt trong khu vuc thi nghiém thudc
nhom dit 6 vang phat trién trén da sét (Fs),
tham thuc vat ty nhién di bi thay thé bang rimg
trdng nhiéu luan ky nén dit da suy thoai manh,
chua va ngheo dinh dudng.

Hinh 1. Rirng trong khao nghiém cac dong Keo 14 tram tai Quéng Tri.

Vit liéu nghién cuu trong thi nghi€ém nay
la cac dong Keo 14 tram Clt7, CIt18, CIt19,
Clt25, C1t26 va Clt57 trong tir thang 12/2015.
Tong cong 1a 30 cdy miu (5 cdy & mdi dong)
duoc thu thap vao thang 12/2020 dya trén mdot
s6 dic diém nhu than thang, khong co cac
biéu hién sau bénh, khuyét tat. Duong kinh tai
1,3 tinh tir mat dat (duong kinh ngang nguc)
va chiéu cao vt ngon duoc do cho mbi cay.
Mot khuc gb dai 1 m (tr 0,5 m dén 1,5 m)
tinh tir mat dat duoc cat tir mdi ciy mau. Khi
lugng va thé tich ciia mdi khic gd duoc xac

dinh ngay sau khi cit khoang 2 tiéng (Hinh 2).
Khéi luong riéng cua mdi khuc gd dugc tinh
bang cong thirc:

KLRipg =7 (g/em®) (1)

Trong do:
KLRog 12 khi Iwong riéng khuc gd;
m 13 khéi lwong khuc gd;
V 1a thé tich khuc gd.
Thoi gian truyén séng tng suat theo hudng
doc thé duoc do ¢ mdi khic gd bang thiét bi
Fakopp (Serial No.: FN-12/2020, Fakopp
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Enterprise Bt., Fenyo u.26, Hungary). Tin hi¢u
truyén dugc tao ra bang cach sir dung bua dé
tac dung mot luyc vao dau truyén. Thoi gian
truyén song s€ dugc hién thi trén thiét bi do
(Hinh 2). Van tdc truyén séng (SWV) 1a ty sd
gitta chiéu dai khic gd va thoi gian truyén
song. M6 dun dan hoéi udn tinh cua khic gb
(Elog) duoc tinh boi cong thirc sau day:

Eiog = KLRyyg X SWV? (2)

Trong do:

Eiog 12 m6 dun dan hdi udn tinh cta khuic gd
(GPa);

KLRioz 1a khdi luong riéng cua khic gb
(kg/m’);

SWV van tbc song tng suat doc theo khiic

g (m/s).

Sau khi dé cac khuc gd khé trong khoang 2
thang, cdc mau gb c6 kich thudc 20 (Xuyén
tam) x 20 (Tiép tuyén) x 300 (Doc thd) mm?
tir mdi khuc gd dugc xé & vi tri gan tAm va gan
vo sau d6 duoc dé trong phong gitt mau & nhiét
d6 20°C va do am 60% dén khi dat dugc khdi
luong khong d6i (d6 4m xap xi 12%). Cac gia
tri: md dun dan hoi udn tinh do bing phuong
phap séng tmg suit trén cic mau gd nho
(MOE4); md dun dan hdi ubn tinh (MOE) va do
bén udn tinh (MOR) do bang phuong phap pha
huy duoc thira ké tir két qua bai bao ciia Doan
Van Duong va cong su (2022). Két qua trung
binh ctia mdi dong duoc trinh bay trong Bang 1.

Bang 1. Thong tin dwong kinh, chiéu cao cic ciy miu va mot sé tinh chit gd cac dong Keo l4 tram
(Doan Van Duong va cong su, 2022)

Dong Puong kinh Chiéu cao MOE, MOE MOR

(cm) (m) (GPa) (GPa) (MPa)
Clt7 5  1128+053  13,20+039  10,95+0,84  9,14+0,75 101,43+9,38
Clt18 5 1223+£0,74  12,91+029 8,70+ 0,69  7,52+0,63 92,96+ 12,00
Clt19 5  10,83+0,84 12,40+ 1,80 9,04+0,99  737+0,86  84,72+9,76
Clt25 5 11,68+0,85  13,20+0,68 9.96+0,86  7,94+0,76 90,27 9,37
ClIt26 5 13,72+£061 13,49+ 1,67 954+0,96  7,55+0,67  83,81+9,99
Clt57 5 11,01£048  12,70+1,63  10,74+0,85  890+0,71 99,51 +12,74
Kéthop 30 11,79+1,16  12,98+1,19 982+1,19  807+1,01 92,12+ 1247

Chii y: Puong kinh do tai chiéu cao 1,3 m tinh tir mat ddt; n la s6 lwong cdy mau.

3. KET QUA VA THAO LUAN

o

3.1. Gia tri mé dun dan héi udn tinh (Eg)
ciia khiic gb & cac dong Keo 14 tram

Hinh 2. Po vin toc truyén séng ng suit va khoi lwong riéng cac

Bang 2 trinh bay két qua gia tri trung binh
mo dun dan hoéi udn tinh khic gd (Elg) Xéac
dinh bang phuong phap séng ung cho 06 dong

khuc g6 Keo 14 tram
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Keo 14 tram khac nhau va cac gia tri thong ké
lién quan. Két qua nghién ctru da chi ra rang
gia tri trung binh Ejg & 6 dong Keo 14 tram
trong nghién ctru nay 1a 10,20 GPa bién dong
tir 9,49 GPa ¢ dong Clt26 dén 10,96 GPa &
dong Clt57 (Bang 2). Hé sb bién dong trung
binh cua gia tri Eiog & 6 dong Keo 14 tram la
7,45%. So voi két qua gia tri trung binh mo
dun dan hdi uén tinh do bing phuwong phap
song ung suit trén mau gd nho (MOEq) & do
am 12% (Béang 1), gia tri Eig cao hon khoang
4%. Piéu nay duoc giai thich boi gia tri md
dun dan hoi udn tinh 1a sy két hop cua gia tri
vén toc truyén song va khdi luong riéng (cong
thire 2). Gia tri khdi luong riéng trong cong
thirc tinh Elog luén ludn cao hon gia tri khoi
luong riéng trong cong thirc tinh MOE4 vi khtic
gd sau khi chit ha van o trang thai tuwoi uét,
trong khi d6 khéi luong riéng cia mau gd nhod
1a & do 4m 12%. Trong khi do, so vdi gia tri
md dun dan hoi uén tinh do bang phuong phap
pha huy trén mau gd nho (MOE) & d6 am 12%
(Bang 1), gié tri Eloe ctia cac khiic gb cao hon
khoang 20%. Két qua nghién ctru nay 1a hoan
toan pht hop voi cac két qua nghién ciru trude
do. Wang va cong su (2002) da sir dung cong

nghé séng tmg suit dé xac dinh gia tri Eiog &
hai loai Jack pine (Pinus banksiana Lamb.) va
Red pine (Pinus resinosa Ait.). Sau do, cac gia
tri MOE tlr cac khuc go ctia hai loi cling dugc
danh gia bang phuong phap pha huy. Két qua
nghién ctru da béo cdo rang gia tri Elog ctia Jack
pine va Red pine 1an lugt cao hon gia tri MOE
1a 18,8% va 24,7%.

Két qua phan tich phuong sai da chi ra ¢ su
khéc biét 10 rang gia tri Elog gilta cadc dong Keo
14 tram. CIt57 va Clt7 1a hai dong Keo 14 tram
c6 gia tri Eiog cao nhat, trong khi d6 gia tri Eiog
nho nhat dugc tim thiy & dong Clt19 va Cl1t26.
Két qua nghién ctru nay 1a tuong tir véi két qua
do gia tri mdé dun dan hoi udn tinh bang cong
nghé séng Umg sudt va phuong phap pha huy
trén mau gé nho (Doan Van Duong va cong su,
2022) duoc xé ra tir cac khic gb ¢ cac dong
Keo 14 tram trong nghién ctru nay. Két qua
nghién ctru ndy chi ra ring cong nghé song g
sudt ¢ tiém ning duoc sir dung dé phan loai
ngudn nguyén lidu (khac g sau khi khai thac)
tor cac dong Keo 1a tram theo ti€u chi mé dun
dan hdi udn tinh trude khi dua vao san xuét,
ché bién.

Bang 2. Gia tri mé dun dan hdi udn tinh (Eiog) ctia khiic gb & cac dong Keo 14 tram

Eiog (GPa)
Dong n Trung .. .
. Minimum Maximum SD CV (%)
binh

Clt7 5 10,942 10,09 11,39 0,50 4,57
Clt18 5 9,928 9,54 10,35 0,30 3,02
ClIt19 5 9,75° 9,10 10,89 0,71 7,28
Clt25 5 10,1720 9,44 10,52 0,44 4,33
Clt26 5 9,49° 8,96 10,23 0,50 5,27
Clt57 5 10,96* 10,15 11,54 0,71 6,48
Keét hop 30 10,20 8,96 11,54 0,76 7,45

Chii ¥: SD la dé léch chudan; CV la hé sé bién déng; n s6 lwong khiic g6, chir s6 nhoé khdc

nhau sau gid tri trung binh chi ra suw khdc biét c6 y nghia thong ké & cap dé P < 0,05.

3.2. Twong quan giira Elog va MOE4

Phan tich twong quan gilta Elog va MOEq4
duoc thuc hién dé kiém tra mirc do tuong quan
gia tri mo dun dan hoi udn tinh cua khuc gd &
trang thai tuoi udt va ciia mau gd nho & d6 4m

12% duoc xé ra tir cac khiic gb twong tng cung
bang phuong phéap soéng ung suat & gd Keo 1a
tram. Két qua phan tich chi ra rang hé s tuong
quan gitta Elog va MOEg cua 6 dong Keo 14
tram trong nghién ctru nay 1a 0,67 (P < 0,001).
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Hinh 3. Twong quan giiva E\,, v6i MOE,

3.3. Twong quan giira Eleg v6i MOE va MOR
Hién nay ¢ Viét Nam phuong phap xac dinh
MOE va MOR cua mot loai gb bat ky thi
thudng sit dung phuong phép do truyén thong
(phuong phap do pha huy). Pay la phuong
phap cho do chinh xéc cao nhét gia tri MOE va
MOR. Tuy nhién, phuong phap nay rat ton kém
ca vé vt chat va thoi gian. Cac mau go phai
dugc cit theo dang tiéu chuan (Quéc té hoic
Vi¢t Nam), phai dat dén d6 Am yéu ciu, va sau
khi do mau bi pha huy, khong thé st dung lai
dugc. Trong khi d6, phuong phap do bang cac
phuong phap khong pha huy dang la xu hudng
dé du doan nhanh dugc gia tri MOE va MOR
ngay trén cay ding hodc trén khic gd s& han
ché duoc cac nhugc diém trén cia phuong
phép pha huy. Phan tich twong quan gitta Elog
v6i MOE va MOR trong nghién ciru niy nhim

kiém tra kha ning dy doan MOE va MOR bang
cong nghé song ung sudt ngay trén khuc go
tuoi sau khi chit ha.

Két qua phan tich twong quan giita hai gia
tri Elog Vo1 MOE va Eiog v0i MOR & cac dong
Keo 14 tram duoc thé hién lan lugt Hinh 4 va
Hinh 5. C6 tuong quan duong 10 rang (P <
0,001) dugc tim thy giita Eiog va MOE v6i hé
s6 twong quan 1 0,69 (Hinh 4). Ciing c6 mot
mdi lién hé 16 rang (P < 0,001) duoc tim thay
giita Eiog va MOR v&i hé s6 tuong quan 1a 0,62
(Hinh 5). Két qua nghién ciru da chi ra ring
cac gia tr1t MOE va MOR cua cac dong Keo 14
tram trong nghién ctru nay c6 thé duoc du doan
tir cac khuc gd ngay sau khi thu hoach bang
cach do song tng suat truyén doc theo khiic go
va khéi luong riéng cta khuc gd théng qua gia
tri Elog.
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Hinh 4. Twong quan giira Ei,z v6i MOE
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Hinh 5. Twong quan giira E;; vé6i MOE

Cac nghién cuu trudc do ciing chi ra céac
mdi twong quan cé y nghia thong ké gitra gia
tri Elog va MOE. Wang va cong sy (2002) da
bao cdo mdi lién hé gitta gia tri Elog dugc do
cho cac khic gd sau khi khai thac bang cong
nghé song mg suét va gia tri MOE do cho mau
gd tir cac khuc gd twong tng bang phuong
phap pha huy ¢ hai loai Jack pine va Red pine.
Két qua nghién ctru di chi ra hé s twong quan
r gitta hai gia tri Eog va MOE & loai Jack pine
la 0,77 trong khi d6 ¢ loai Red pine 1a 0,87.

4. KET LUAN

Mo dun dan hdi ubn tinh cta khic g (Eiog)
tir 06 dong Keo 14 tram dugc danh gia bang
cong nghé song ung suit ngay sau khi thu hoach
dé kiém tra moi lién hé véi cac tinh chat co hoc
(MOE va MOR) clia cac miu gd nho (& d6 am
12%) duoc xé ra sau d6 tir cac khiic gb twong
ung. Gid tri trung binh Elog ciia dong Clt7,
Clt18, Clt19, Clt25, Clt26, va Clt57 lan luot 1a
10,94 GPa, 9,92 GPa, 9,75 GPa, 10,17 GPa,
9,49 GPa, va 10,96 GPa. ba c6 su khac biét o
rang gitra cac gia tri mo dun dan hdi udn tinh
cuia khic gb & cac dong Keo 14 tram véi gia tri
Elog cao nhét 13 ¢ dong Clt57 va Clt7, thip nhét
& dong Clt19 va Cl1t26. Nhing hé s twong quan
15 rang duoc tim thdy giita Elog va MOE (r =
0,69; P <0,001) va Eiog va MOR (r = 0,62; P <
0,001) goi ¥ rang cong nghé song tng suit cd
tiém ning dugc sir dung dé xac dinh gia tri Eiog
nham muc dich dy doan va phan loai khuc gb

Keo 14 tram theo tinh chat co hoc cho cac khic
g0 trude khi dua vao ché bién.
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ASSESSING MODULUS OF ELASTICITY OF LOGS USING STRESS
WAVE TECHNOLOGY FOR Acacia auriculiformis CLONES

Duong Van Doan!

"Thai Nguyen University of Agriculture and Forestry

SUMMARY
The aim of this study is to assess modulus of elasticity of logs (Ei,e) using stress wave technology for 06
different Acacia auriculiformis clones. The Elog mean of 06 clones was 10.20 GPa ranging from 9.49 GPa for
clone Clt26 to 10.96 GPa for clone CIt57. The result of ANOVA analysis showed there was a significant (P <
0.05) difference in Ei,; among Acacia auriculiformis clones. Clones Clt57 and Clt7 have the highest Ejog
values, while the lowest Eio¢ values were found in clones Clt19 and Clt26. A significant correlation (» = 0.69; P
< 0.001) was found between Ei,, va MOE. There was also a significant relationship between Eio; va MOR (r =
0.62; P < 0.001). The result of the study shows that MOE and MOR of Acacia auriculiformis clones observed
in this study could be predicted by Elg values through measuring the stress wave velocity in longitudinal

direction and wood density of logs.

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