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MUC DO CHENH LECH AM VA SU PHAT TRIEN KHUYET TAT
TRONG QUA TRINH SAY GO KEO TAI TUQGNG (Acacia mangium Willd.)

Ha Tién Manhl, Pham Vin Chu’o’ngz, Bui Duy Nggcl,
Nguyén Thi Phu’g’ngl, Tran Dirc Trung1
"'Vién Nghién ciru Cong nghiép Rimng
2 Trwong Dai hoc Lam nghiép

TOM TAT
Nghién ciru nay di xac dinh dugc mirc d6 chénh léch 4m va qué trinh phat
trién khuyét tat gd Keo tai twong (Acacia mangium Willd.) trong sudt qua
trinh sdy quy chudn. Hai mé sdy cing v6i déc siy U =4,5 - 5,0 va mém voi
dbc say U = 2,0 - 2,5 dd dugc thi nghiém dé xac dinh mirc do chénh léch
am theo chiéu day tdm gb bang phuong phap cat lat va dién bién cac khuyét
tat nit mat, not ddu, mo mobp, cong vénh béng titu chuidn AS/NZS
4787:2001 va AS 2082:2007 tai 4 thoi diém trude say, khi do am gb (MC)
dat 50%, 20% va sau sdy. Két qua khao sat cho thiy dién bién chénh léch
4m c6 lién quan rd rang dén su phat trién ciia cac khuyét tat sudt qua trinh
sdy va mic do chénh léch 4m ciing nhu khuyét tit & hai mé siy 1a khac
nhau. Sy giam ém & 16p bé mat tim gb trong mé sdy cting nhanh hon va
nhanh chong xuong dudi diém bio hoa thd gd (FSP) trong giai doan tur khi
bat dau sy vé MC 50% lam cho chenh léch am glu’a tam va bé mit (cao
nhét 140%) 1a 16n hon so véi mé say mém (cao nhit 100%). Pay la nguyen
Keo tai tuong nhan khién khuyét tat nirt mat, nirt ddu, mo mop, cong vénh & mé siy cung
¢6 mirc d6 16n hon va nhiéu hon so v6i mé siy mém. Mitrc d6 chénh léch am
c6 xu hudng giam khi tiép tuc séy do 16p bé mit da bit ddu kho cham lai va
16p phia trong tiép tuc kho va khi két thic dat 24% va 14% lan lugt & mé say
clmg va mé sdy mém. Day 1a 1y do 1am cac vét niit c6 xu hudng dong dan lai.
Mirc d6 mo mép & mé sdy cing (4-6 mm) 16n hon nhidu & mé sdy mém
(trong khoang 0,5 mm) lam cho cép chét luong gd siy & mé sdy cimg phan
theo tiéu chi nay dat muc thp (loai E theo AS/NZS 4787:2001). Sy phat
trién cong vénh & mé sa”iy mém hiu nhu khong cc') nhung & mé sdy ctng, xu
huéng tang cong vénh xuat hién subt qua trinh siy (chiéu cao cong vénh tang
lén 2-3 mm khi két thuc qua trinh sdy). Mirc d6 chénh léch 4m cla mé siy
ctmg ludn cao hon mé sdy mém & ca 4 thoi diém kiém tra 1a nguyén nhan cta
murc d6 khuyét tat gd sy & mé sdy cimg ludn cao hon mé sdy mém.

T khéa: Muc d6 chénh
léch 4m, su phat trién
khuyét tat gb sy,

Moisture content gradient and defect development of Acacia mangium

Willd. during drying process
Keywords: Acacia

mangium Willd., defect
development, moisture

This study investigated the moisture content gradient and the defect
development of Acacia mangium Willd. during the conventional drying.
Two batches of fast drying with drying gradient U = 4.5 - 5.0 and slow
drying with drying gradient U = 2.0 - 2.5 were conducted to determine the
moisture content gradient according to timber thickness by the ovendry
slicing method and the defect development by AS/NZS 4787:2001 and AS
2082:2007 at before drying, MC of 50%, MC of 20% and after drying. The

content gradient
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results showed that the moisture content gradient had a significant
correlation to the defects development during drying process and their
values were different in the two drying batches. The moisture decrease in
the surface layer of the timber in the fast drying batch is faster and rapidly
below the fibre saturation point (FSP) in the period from the start of drying
to MC of 50%, causing the moisture difference between the core and the
surface (highest 140%) was larger than that in the slow drying batch
(highest 100%). This was the reason why the degree of surface check, end
check, collapse and distortion in the fast drying batch are higher and more
frequent than that in the slow drying batch. The moisture content gradient
tended to decrease with continued drying as the surface layer started to dry
slowly and the core layer continued to dry fastly and reached 24% and 14%
respectively in the fast and slow drying batches at the end. Therefore, the
checks tend to gradually close. The degree of collapse in the fast drying
batch (4-6 mm) was much greater than that in the slow drying batch (within
0.5 mm), making the quality grade of the dried wood in the fast drying
batch reached a low level (grade E according to AS/NZS 4787:2001). The
distortion development was almost absent in the slow drying batch, but was
a tendency to increase during the fast drying batch (warping height
increased by 2-3 mm at the end of drying). The moisture content gradient in
the fast drying batch was always higher than that in the slow drying batch
at all 4 test times, which led to the degree of wood defects in the fast drying

batch were always larger than those in the slow drying batch.

I. PAT VAN PE

Qua trinh sy g6 1a tong hop cac qua trinh van
chuyén xay ra bén trong gd va trén bé mit gd,
bao gém van chuyén am, bay hoi bé mat, van
chuyén nhiét, trao d6i nhiét (Vi Huy Dai,
2006). Nghién ctru nay tap trung vao qua trinh
van chuyén am trong g sdy. Pong luc chu yéu
dé van chuyén am (nudc va hoi nudc) tir trong
g0 ra bé mat khi séy 12 murc d6 chénh léch 4m,
dugc dic trung bang dbéc 4m (moisture
gradient hay moisture content gradient, sau
day goi tit 1a MC gradient) (C. Skaar, 1988;
Vi Huy DPai, 2006). Tuy nhién, mic do chénh
léch 4m ciing dan dén su co rut khong déu, san
sinh ndi Gmg suit 1a nguyén nhan giy ra cac
hién tugng nit vo va bién dang. Diéu tiét muc
d6 chénh léch am trong gd s& giup qua trinh
sdy gb dat hiéu qua cao, gd khé nhanh nhung
khuyét tat duoc han ché (J. M. McMillen,
1958). Nghién cuu xac dinh muac d6 chénh
léch 4m tai cac vi tri theo chiéu day tr tam ra
bé mit gd trong sudt qua trinh sdy 1a mot trong
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cac co so khoa hoc vimng chic dé danh gia
nguyén nhan cua khuyét tat gb sy.

O cung mot diéu kién moéi truong sdy bén
ngoai, tirc 1a tdc do bay hoi bé mat gb siy nhu
nhau, gd co tde do van chuyén 4m 16n thi
chénh léch am trong gd s& nho, ndi ung suit
sinh ra ciing nho hon. Sy van chuyén am trong
0, duoc goi 1a qué trinh chuyén khéi (mass
transfer), co6 vai trd quan trong vi anh huong
truc tiép dén tc do sdy va chét luong gd sdy.
Tuy nhién, su van chuyén 4m nay rat phtic tap
thong qua hé théng cac kénh mao quan chinh
duogc két ndi v6i nhau bang cac 16 nho hon va
phu thudc vao ciu tao gd (J. C. F. Walker,
2006) nén it dugc thyc hién trong cac nghién
cuu trude day tai Viét Nam. Cac Kkét qua xac
dinh kha ning van chuyén 4m va céc yéu t6 tac
dong thude vé dic tinh gd da duoc Ha Tién
Manh va dong tac gia (2021, 2022) cong bd s&
la co s& gidi thich cho sy anh hudng cua chénh
léch 4m dén khuyét tat khi sdy.
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Keo tai tugng 13 cdy gb rimg trong chu luc,
cung cép nguyén lidu cho nganh ché bién gb
xé di dugce lya chon dé nghién ctu. Pay la loai
0 rimg trong khé sdy va co nhiéu khuyét tat
khi sdy lam can tr& dén ning suat va loi nhuan
clia qua trinh ché bién. Nghién ctru tap trung
vao cong viéc xac dinh muc do chénh I¢ch 4m
va su phat trién khuyét tat trong gd Keo tai
tuong sudt qua trinh sy quy chuén.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu va thiét bi nghién ciru

Vat lidu dugce st dung 1a gd Keo tai tuong 9
nim tudi, duoc khai thac tai thon Thanh Cao,
xd Ngoc Thanh, thanh phd Phuc Yén, tinh Vinh
Phiic. G6 dugc xé thanh kich thudc dai x rong
x day 14 1.322 x 80 x 25 mm. Tét ca cac thanh
6 khong dinh tam (tuy), it khuyét tat da dugc
lwa chon dé xac dinh do 4m. T mdi 2 dau
thanh gd, loai bo 1 doan dai 200 mm, sau d6 cit

Binh giir g& véi
thanh k& ngan

tiép mau c6 kich thude doc thd 5 mm dé xéac
dinh d6 4m thanh g bang phuong phéap can-
sdy. Két qua sau kiém tra cho thiy, 4o 4m céc
thanh gb nam trong khoang 88,2 - 158,6%. O
mdi mé siy, 60 thanh dai 900 mm c6 d6 am 16n
hon 100% da duoc lwa chon tir cac thanh gb &
trén dé son bit dau bang nhya epoxy, do dém
kich thude, khuyét tat, xép dong vao 10 sdy va
danh gia mic chénh léch 4m trong sudt qua
trinh sdy quy chuén tai phong thi nghiém, Vién
Nghién ctru Cong nghi€p Rung.

So dd hinh 1 duéi day da duoc st dung voi mé
sdy cac thanh g dai 1.800 mm dé thyc hién
ndi dung nghién ciru khac. O nghién ctru nay,
so d6 d6 dugc ké thira nhung chiéu dai gb 1a
900 mm nén sb thanh ké trén 1 16p g giam tir
4 thanh 3 thanh. Cach xép mau kiém tra d6 4m
trung binh (MC,) va kiém tra méc d6 chénh
léch am trong tdm gd (MC,) ciing thay ddi vé
vi tri, nhung nguyén 1y 1a tuong tu.

Hinh 1. So d6 xép dong g6 sdy dé rut 2 mau MC, va 2 mau MC,
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Thiét bi thi nghiém:

- Lo sdy gb theo phuong phap sdy quy chuin
Shepherd Systems P/L, Model: Melb Uni
2074-4 do Uc thiét ke ché tao dugc st dung dé
say thi nghiém (hinh 2).

Mo ta: Lo sdy hoat dong theo nguyén 1y cua 10
sdy quy chuin gia nhiét bang dién. Hai thong
s6 moi trudng séy duoc do, hién thi va bao vé
bo diéu khién 1a nhiét ¢6 T va d6 4m RH

(thong qua nhiét ké kho va nhiét ké uét). Hé
théng diéu khién gébm 9 chwong trinh, mdi
chuong trinh ¢6 9 bude duoc st dung dé cai
dat thong s sdy cua timg bude hodc ting giai
doan sdy. Lo sdy khong c6 cam bién do d6 4m
g0 nén dé cai dit cac thong sb sdy theo dién
bién giam d6 4m gd can c6 cac thanh miu siy
duoc rut ra dé kiém tra d0 Am theo cac khoang
thoi gian sdy.

- Lo say mau Memmert ctia Puc duoc sir dung
deé say kiém tra d6 am trung binh tirc thoi cia
cac mé say va do am cua cac lat cat.

- Cua da nang ban truot dé cat mau kiém tra o
am va chénh I¢ch am trong suot qua trinh say.

Hinh 2. Lo sdy g quy chuan Melb Uni 2074-4

- Thiét bi cdt 1at nhw hinh 3 (ché tao tai Viét
Nam theo thiét ké cta DAF, Uc) duoc su
dung dé cit lat miu mong xac dinh muc
chénh léch 4m theo chiéu day tAm gd trong
sudt qua trinh say.

Hinh 3. Thiét bi cit 1at mau gd mong
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- Thiét bi do nhiét 6 va do 4m méi truong sdy
HOBO meter ciia My va thiét bi do toc do gio
Testo 4051 Smart Probe cuia Puc (hinh 4) dugc
dat vao khe gi6 giita 2 16p gd sdy va duoc sir
dung bd sung dé luu trit dir lidu, v& biéu dd
thong s6 moi truong séy tu dong trén dién thoai

HOBO MX temp/MH logger

a)

théng minh phuc vu cho bao cdo két qua. Cac
thiét bj ndy da duoc khuyén céo sir dung trong
qué trinh tdp huin phuong phap xac dinh chénh
léch 4m tai DAF, Uc. HOBO meter do duoc
nhiét do tir -15°C dén 70°C va d6 4m moéi trudng
tir 15% dén 95% véi do chinh xéc 14 £ 3,5%.

b)

Hinh 4. Thiét bi do théng sb madi trudng trong 10 siy
a - do nhiét d6 va d6 Am moi truong HOBO meter; b - do tdc do gio Testo 4051 Smart Probe

Ché dg sdy:

Pé nghién ciru danh gia sy anh hudng cua
mirc d6 chénh léch 4m dén khuyét tat gd Keo
tai twong khi sdy, 02 mé siy quy chuan v&i 02
ché d6 siy cimg (mé s6 1) va mém (mé sd 2)
da duoc thuc hién. Ché do séy cho mé séy

mém duoc tham khao tir cic co s& san xuét
hién nay va ché do siy gd keo trong sach
"Ché d6 siy cho cac loai gd thurong mai" (R. S.
Boone et al., 1988). Mé sdy s 1 lwa chon ché
d6 sdy rat cimg dé sy khac biét vé chét luong
gilta 2 mé siy 1a rd rang.

Bang 1. Ché d6 sy cung véi doc siy U=4,4 - 5.0

Cac bwérc thuyc hién MC. (%) T(°C) RH (%) EMC (%) | Déc sdy U | The&i gian (h)

Gia nhiét + x ly phun &m 60 90 24 - 6
> 50 60 72 11,4 4.4 -

Séy dang tbc 50 - 40 60 60 9,1 4.4 -
40-30 60 46 6,8 44 -

X& ly phun &m gitra chirng 30 70 70 10 3,0 6
30-20 70 28 4,0 5,0 -

Séy tang tbc 20-15 70 20 3,0 5,0 -
15-12 70 15 2,4 5,0 -

X 1y cudi (didu hoa am) 12 70 78 12 1,0 6
Két thiic, d& ngudi 12 - - - - -
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Bang 2. Ché d6 siy mém véi dbc sdy U=2,0 - 2,5

Cac bwéc thue hién MC., (%) T(°C) RH (%) EMC (%) | Déc sdy U | Theoi gian (h)

Gia nhiét + x& ly phun am 40 98 25,0 - 6
> 50 40 98 25,0 2,0 -

Séy dang tbc 50 - 40 40 92 20,0 2,0 -
40 - 30 40 80 15,0 2,0 -

X ly phun &m gitra chirng 30 60 90 17,2 1,7 6
30-20 60 54 8,0 2,5 -

Séy tang toc 20-15 60 40 6,0 2,5 -
15-12 60 30 4,8 2,5 -

Xt ly cudi (didu hoa am) 12 60 75 12 1,0 6
Két thic, & ngudi 12 - - - - -

Cac yéu 16 ¢6 dinh: Toc 36 gi6 2 m/s, thanh ké
vudng 20 x 20 mm.

Phwong phdp ddnh gia do am trung binh mé
say (MC,):

02 thanh mau (ky hiéu miu 1a s6 1 va 2), dai
dién dé xac dinh d6 4m ddéng gd siy MC,
(%), da duogc kiém tra do 4m ban dau MCy
bang can - siy va dugc rat ra dinh ky mdi
ngay mot lan dé can va xac dinh MCy theo
cong thuc sau:

me, =M1 MG (1)
100

Trong do:
Mpat - D6 4m cutia thanh mAu tai cac thoi
diem do (%);
m; - Khdi lugng thanh mau tai cac thoi
diém do (g);
m; - Khéi lugng ban d4u cta thanh mau (2);
MC,; - b6 4m ban dau cta thanh mau (%).

Phirong phdp danh gid mirc @6 chénh léch am
trong tam go6 sdy (MCy):

02 thanh mau (ky hiéu mau 1a s6 3 va 4), dai
dién dé xac dinh mirc do chénh léch &m MC,,
dugc rat ra dé 14y méu cat 1at xac dinh mutc 4o
chénh léch 4am mdi ngay mot 1an. Sau mdi lan,
2 thanh mau nay dugc son bit ddu va cho vao
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lai trong 10 sdy dé tiép tuc sdy. Mau c6 chiéu
doc thd 1a 25 mm duoc cét sau khi loai bo
phan dau dai 15 mm, chiéu day bang chiéu day
thanh g6 (25 mm), chiéu rong la 25 mm duoc
cit tai chinh gilita chiéu rong thanh gd. Cac
mau duogc cho vao tai zip dé giit 4m va chuyén
ngay dén phong thi nghiém dé tién hanh cat lat
va can sy xac dinh d6 4m. 20 1at cat ¢ chidu
day khoang 1 mm duogc ct tir 2 bé mit va tién
dan vao tam cua mdi mau. Céc lat nay lap tuc
dugc do chiéu day va can khéi luong, sau do
dua vao say kho kiét & 103°C dé xac dinh do
am tung lat. Do thi do 4m theo vi tri tung lat
trong mau duoc sir dung dé danh gia mic do
chénh léch 4m trong tim g0 sdy.

Phirong phdp danh gia khuyét tdt gé sdy:

Khuyét tat nit ngam khong dwoc thuc hién
trong nghién ctru nay vi khong c6 thiét bi mo
phong mirc d6 nut ngam ma khong pha huy
mau trong sudt qua trinh say.

Céc khuyét tat nat mat, nit dau (bao gom nut
dau tir bé mat nay téi bé mit kia ctia thanh gd va
nit ddu chi & 1 bé mit) duoc do chiu dai vét
nit. Bién dang mo mép duoc do tong chiéu sau
vi tri bi mo mop nhét cta 2 bé mat van. Tiéu
chudn AS/NZS 4787:2001 Timber-Assessment
of drying quality (Gb xé - danh gia chét lugng
g0 sdy) duoc sir dung lam phuong phap do.
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Céc bién dang cong vénh (cong mit - bow,
cong canh - spring, vin v6 dd - twist va cong
long mang - cup) dwoc do tai chiéu cao chd
cong vénh nhit theo tiéu chuan AS 2082:2007
Timber-Hardwood-Visually stress-graded for
structural purposes (G6 xé - gb 14 rong - danh
gia mirc do giam cip g0 két ciu theo mg sudt).

III. KET QUA NGHIEN CUU VA THAO LUAN

Khuyét tat va bién dang duoc do trén 10 thanh
trong ddng gd sdy (trir 2 hang chira miu do
MC,, MC,, mdi hang lay 1 thanh thir 2 tir phia
ngoai vao) tai 4 thoi diém: trude sdy, khi do
am trung binh dat 50%, 20% va sau say dé mo
ta dugc dién bién khuyét tat trong qua trinh
sdy cuia hai mé sdy ctirng, mém khéc nhau.

3.1. Dién bién giam d) am go va dién bién moi trwong say

Mé say cirng

———Nhiét dé (T, °C) D) dm gb (MC, %)
----- D6 &m thang bang (EMC, %) = = = D6 am maitruong (RH, %)
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Hinh 5. Dién bién d6 4m gd va cac thong s6 mdi trudng theo thoi gian & mé sy cing
(doc say U =4,4 - 5,0)

Hinh 5 cho thdy dién bién giam d6 am gd sdy
va dién bién thay d6i cac thong s moi truong
sdy theo thoi gian & mé sdy sd 1 voi ché do siy
ctng. Thoi gian dé gb giam d6 4m (MC) tir ban
dau (154,25%) vé 50% mat 55 gid, binh quan
1,89%/gio. Thoi gian gd giam am tr 50%
xudng 30% la 31 gio, binh quan 0,64%/gio.
Trong hai khoang nay, doc sdy duy tri U = 4,4.
Khi dat MC 30%, gb dugc xir Iy phun am giita
chimg trude khi giai doan sdy ting tc bat dau
dé duy tri déc sdy U = 5,0 cho t6i khi gd dat
MC 12%. Tbc d6 giam am binh quan giai doan
tang toc chi hon 0,2 %/gio. Nhin tong thé tir khi
bat dau sy, toc do giam 4m cua gd dd co su
giam dan theo thoi gian.

Mé sé'y mém

Hinh 6 1a dién bién giam am g sdy va dién
bién thay ddi cac thong sé méi trudng sdy theo
thoi gian & mé siy s6 2 véi ché d6 sdy mém, co
su khac biét r0 rang so voi mé séy s6 1. Toc do
giam 4m binh quan ctia gd tir khi bat dau sy t6i
50% 1a 1,05%/gid. Toc d6 giam am trong giai
doan nay & mé sdy s6 2 thip hon 1,8 1an so vé6i
mé sdy s6 1 ¢6 thé vi doc sdy nho hon 2,2 lan
(U=2,0s0v6i U=44).

Piéu nay co lién quan dén ciu tao va dic tinh
6. O giai doan MC trén 50%, hau hét cac vi tri
trong tAm gd (trir mot 16p rat mong phia ngoai
bé mat day khoang 2 mm) déu c6 MC trén diém
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bao hoa thd gd (FSP) (hinh 7), chii yéu chira am
tir do v6i co ché van chuyén 1a thAm dan. Két
qua nghién ctru trude vé danh gia dic diém cu
tao (Ha Tién Manh et al., 2021) cho thiy gb
Keo tai twong co6 16 mach phan tan, thong
thoang (it chat tich ty), 15 xuyén mach khong co
mang ngan, gan nhu md hoan toan va dic biét
c6 mang 16 thong ngang khong dong (vi khong
c¢6 nit) trén tit ca cac té bao. Pay la cac 1y do
lam cho kha ning van chuyén am bang thdm

dan 1a rit dé dang. Két qua kiém tra ciing cho
thdy hé s6 tham dan gd Keo tai tuong rat cao,
cao hon nhiéu so v6i mot sb loai Bach dan Uc.
Bén canh d6, chénh léch 4p suit tai cac vi tri
trong g0 1a dong luc ciia qua trinh thim dan (R.
E. Booker, 1977; J. F. Siau, 1984). Méi truong
siy & mé sdy s6 1 cing hon nén mirc chénh
léch ap sut & cac vi tri trong gd 16n hon, dan
dén toc d6 giam 4m nhd thdm din ciing 16n hon
khi so v6i mé sy sb 2.

e Nhiét d6 (T, °C) - DO 4m gb (MC, %)
eseee DO AM thang bang (EMC, %) = = = D5 am mai truong (RH, %)
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Hinh 6. Dién bién d6 4m gd va cac théng sé moi trudng theo thoi gian & mé siy mém
(déc sdy U =2,0-2.5)

O giai doan sdy tir 50% vé 30%, toc do giam
4m binh quan cia mé sy s6 2 chi dat 0,34
%/gid, cting thap hon gan 2 lan so v6i mé siy
s6 1. D6 thi hinh 7 cho thdy do 4m cac vi tri
theo chidu day tdm gd van chu yéu & trén FSP
(ngoai trir 46 4m 16p ngoai day 3 mm ¢ mé s6 1
va day 5 mm & mé s6 2 da xubng dudi FSP)
nén sy van chuyén 4m chu yéu van 1a co ché
thdm dan.

Giai doan sdy 30 - 20%, toc do giam 4m binh
quan ciia mé say sb 2 chi dat 0,20 %/gio, thip
hon 2,5 lan khi so voi mé sdy sé 1. Giai doan
sy 20 - 12%, tbc do giam am binh quéan cta mé
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sdy s6 2 14 0,07 %/gid, thap hon 2,9 1an so voi
mé sdy s6 1. Cac d6 thi hinh 7 cho thiy chiéu
day 16p bé mat tAm gb c6 d6 4m dat dudi FSP &
mé sdy s6 2 day hon & mé sdy sé 1 trong ca 2
giai doan cudi nay. Co ché khuyéch tan da tham
gia nhidu vao qué trinh van chuyén am cia 2
giai doan ndy va phu thudc nhiéu hon vao méi
truong sdy so voi co ché tham dan. Pong luc
ciia co ché khuéch tan 1a chénh léch néng do
va nd can duoc cudng birc nhiéu hon tir thong
s méi truong siy dé c6 thé dua 4m ra ngoai
(P. Perré, 2007). Diéu nay 1a 1y do 1am cho tdc
do giam am theo thoi gian ciia mé sdy sb 2
cham hon so v&i mé sdy s 1.



Ha Tién Manh ez al., 2022 (S6 5)

Tap chi KHLN 2022

Téng thoi gian sdy ctia mé siy s6 2 (sdy mém)
13 336 gio (14,0 ngay), dai hon gip 1,86 1an so
voi tong thoi gian sdy ciia mé sdy s6 1 (180,67
gio, tirc 7,5 ngay). Toe do giam 4m binh quén
tir luc bat dau say dén khi két thuc ciia mé s6 1
va 56 2 1an luot 13 0,79%/gio va 0,42%/gio.

Sw thay déi mirc dd chénh léch Am trong
subt qua trinh siy

Hinh 7 1 hai do thi mé ta cac dudng cong cua
muc do chénh léch 4m tai céc vi tri theo chiéu
day tdm gd & cac thoi diém tir khi bat dau dén
khi két thiic hai mé sdy cing va mém. Mirc do
chénh 1éch 4m thé hién rd rang gitta bé mit va
tam tam gd. MC giira hai bé mat phia trén va
dudi tAm gd trong sudt qué trinh siy gan nhu
khong khac nhau cho thiy sy tudn hoan moéi
truong sdy 1a t6t. Cac dudng cong chénh léch
4m trong tAm gd nhan dugc tir ca 2 mé siy déu
180
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Vi tri theo chiéu day tdm van (mm)

a)

¢6 hinh dang "qua chudng". Két qua nay ciing
twong dong nhu két qua nghién ctru trudc day
cua Yuniarti (2015). Co6 su khac biét nho ¢ day
14 cac dudng cong trong 96 gir dau tién ctia mé
sdy s6 1 ¢6 hinh dang ctia ham bac 4 v6i 3 diém
cuc tri, tire 13 MC phia trong tim tim gd khong
phai cao nhit va giam dan vé phia hai bén bé
mit nhu dd thi dang parabol cua ham béac 2 phé
bién. Hinh dang d6 thi nay ciing da xuat hién &
mé séy gd Théng Slash ¢ Uc trong qué trinh
hoc tap va thuc hanh phuong phap nay va cling
xut hién ¢ cac loai gd c6 hé sé tham dan cao
va sdy voi tbe do nhanh. Téc d6 sdy qua nhanh
& giai doan dau ciia mé s6 1 1am cho am khong
kip phan b lai theo dung hinh "qua chudng" co
dinh nam ¢ gitta duong cong. Tuy nhién nhin
sang mé séy s6 2, voi toe do séy chdm hon, 4m
& cac vi tri dd phan bd lai theo hinh "qua
chudng" sau khoang 24 - 48 gio.
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b)

Hinh 7. Mirc d6 chénh léch 4m trong tim gd subt qua trinh siy
a-méso 1 (say cing); b - mé s0 2 (say mem)

Hinh 7 ciing thé hién sy khac nhau 15 rang vé
dién bién mirc d6 chénh Iéch 4m trong tAm gd
giita hai mé sdy. Thoi diém bét dau sdy (0 gid)
ctia ca hai mé siy, MC bé mat gan tuong dwong
v6i MC trong tim tim gb va dao dong trong do
4m trung binh MC, cua ca mé sdy. Tir sau thoi
dlem 24 gio, su giam am ¢ cac 16p bé mit tam
g6 ciia mé sy s6 1 bt dau nhanh hon mé sy

s6 2 va nhanh chéng xudng dudi diém FSP. O
mé sy sb 1, chi sau 24 gio, 16p bé miat da
xudng dué6i diém FSP va bit diu co rat nén
chiu ung suét kéo. Luc nay, 16p bén trong noi
ma c6 MC cao nhét van dang c6 trén 160% tirc
chénh 1éch 140% so v6i bé mit va dang chiu
mg suit kéo. Sy chénh léch tmg suat nay la
nguyén nhan gay ra nit mat (J. C. F. Walker,
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2006) va duoc sir dung dé giai thich cho sy phat
trien khuyét tat go say ¢ phan sau.

Trong khoang thoi gian g0 sdy vé MC 50%,
mirc d§ chénh 1éch am gita l6p bé mit va 16p
phia trong 6 mé say s6 1 lubn cao hon & mé s6
2. Khi bét dau sy 1a xu hudng ting ciia mirc do
chénh léch 4m do tdc do khd & bé mit nhanh
hon & trong tdm. Tuy nhién, giai doan tiép theo
d6, xu huéng giam muc do chénh léch 4m xuét
hién va duoc sir dung dé giai thich cho xu
huéng déng lai cua cac vét niit mat sau khi dat
kich thudc nirt t6i da.

Giai doan séy vé MC 30%, mic d6 chénh
léch 4m me s0 1 giam xudng 80% va me sé 2
giam xudng 40%. Mirc chénh léch am van
tiép tuc giam o giai doan sdy qua mdc MC
20% cho t6i khi két thuc cac mé siy. Muc do
chénh léch 4m khi két thuc mé s6 1 va sb 2
lan luot 12 24% va 14%.

Su cao hon vé murc d6 chénh 1éch 4m ctia mé sd
1 50 v6i mé s6 2 ludn xuat hién & cac thoi diém
ngay sau khi bat dau sdy, khi MC dat 50%,
30%, 20% va khi két thuc (MC 12%). bay la co
SO de giai thich cho sy phat trién cac khuyét tat
g0 say 62 mé say

3.2. Su phat trién khuyét tit trong sudt qua
trinh say

3.2.1. Nuet mt

Walker (2006) d dinh nghia ntt 1 mét vét tich
song song voi thd gd. Trong d6, nit mit thudong
Xuét hién ¢ giai doan dau cta qua trinh sdy khi
ché do sdy qua clng. De tranh khuyét tat nay,
do 4m twong d6i RH can gilt ¢ mirc cao va
nhiét 46 T can giir & muc thip dé duy tri do bén
cua g5 Céc vét niit mat co thé dong lai khi bé
mat g0 chuyen sang chiu ung suat nén va trong
tam gd chuyén sang chiu tmg sut kéo.
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a)

b)

Hinh 8. Chicu dai cac vet nirt mat ctia cac tam go suot qua trinh say
a-meéso 1 (say cung); b - mé so 2 (say meém)

Hinh 8 cho thiy & ca hai mé sdy, su phat trién
ciia cic vét nit mat co xu hudng gidng nhu
nhan dinh & trén, dai nhat ¢ giai doan dau va
sau d6 dong dan lai. Tir khi bat ddu sy dén MC
50%, mirc do chénh léch am giita 16p bé mat
(MC xudng dudi FSP) va 16p bén trong tim gb
1a cao nhét & ca 2 mé say, mé 1 1a 140% sau 24
i va mé 2 13 100% sau 72 gio. Chidu dai cac
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vét nit mat phat trién theo xu huéng ting mirc
d6 chénh léch 4m ¢ giai doan dau va dat dai
nhat khi mirc d¢ chénh léch am 16n nhat. Sau
d6, mic da MC, cua gb chua xuéng dudi FSP,
nhung xu hudng giam mirc 4o chénh léch am
da 1am cho céc vét nit mat dong lai mét ph?m.
Diéu nay ciing c6 thé dwoc giai thich 1a MC cia
cac 16p tiép giap 10p bé mat di giam xudng
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dudi FSP dé bat dau co rit va chiu tng suat kéo
nhu 16p bé mat, 1am giam chénh léch ng suat
ctia 16p nay voi 16p bé mit. Su dong lai cua cac
vét niit mat trong khi sdy duoc thé hién ngay &
lan do thir 2 (thoi diém MC 20%) va tiép tuc
dong cho dén khi két thuc mé sy do xu huéng
giam muc d6 chénh 1éch 4m van tiép tuc.

Xu huéng phat trién nit mat cia ca hai mé séy
1a gidng nhau nhung mic d6 nit mat co sy
khac nhau rd rang. M¢ s6 1, mirc d chénh léch
am 16m hon, nén c6 4/10 mau gd bi nut mit voi
chiéu dai vét nirt 16n hon nhiéu so véi mé s6 2
(c6 2/10 mAu bi nut mat). Vét nit mat dai nhat
duoc do ¢ mé s6 1 va s6 2 1an luot 1a 236,1 mm
va 63,9 mm tai thoi diém gb dat MC 50%.

So sanh v6i gd Bach dan E. saligna duoc sy
gian doan (gia nhiét 40°C, RH 60% trong 12
gio va khong gia nhiét trong 12 gio tiép theo)
trong nghién ctru cua Yuniarti (2015) cho thiy
mirc d6 nirt mat cua gd Keo tai trong thap hon
rat nhidu. Mic du sdy gian doan v6i pha gia
nhiét twong d6i mém (EMC ludn 11,2%),
nhung gd Bach dan E. saligna van xuat hién vét
nit mit c6 chiéu dai 1én téi gan 500 mm (gip
d6i vét niit mat dai nhét cua gd Keo tai tuong
khi sdy ctmg). Diéu nay mot mit 1a do (mg suat

sinh trudng va ndi Gng suit khac trong cac loai
thudc chi bach dan 1a dic biét 16n (P6 Vin Ban,
2012). Mit khac, nghién ctu trude (Ha Tién
Manh et al., 2021) cho thdy gd Keo tai twong co
d6 rdng cao hon, cdu tao thong thoang hon 1a 1y
do lam hé sb thim din va hé sb khuyéch tan
cao hon hin so véi cac loai Bach dan Uc nay
nén kha ning van chuyén nudc tir trong tdm ra
bé mit khi sdy thuan lgi hon, tirc mirc d6 chénh
léch 4m giita tim va bé mat 1a thap hon 1am cho
mirc d6 niit mat cua gd Keo tai tugng thap hon.
Hai dic diém nay ciing 1a 1y do giai thich khi so
sanh vé mirc d6 nurt ddu ¢ phan dudi day.

3.2.2. Nirt didu

Nut dau 12 mot loai nut khac véi nirt mat, xuét
phat tir Iy do chénh léch 4m giira phan dau va
phan gitra tim gd. Phan du thanh gd co rut khi
MC giam xudng dudi FSP, nhung phan giita
van ¢6 MC cao va cudng birc sy co rat & phan
dau, két qua 1a nit ddu xay ra (Z. Chen, 1997).
Trong pham vi cia nghién ctru nay, muc do
chénh léch 4m theo chiéu dai tim van khong
duoc xac dinh, nhung su phat trién cua cac vét
nut dau van dugc xac dinh théng qua viéc do
chidu dai vét nit theo cac mdc thoi gian nhu
khi do dém cac khuyét tat khac.
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b)

Hinh 9. Chiéu dai cac vét nirt dau clia cac thm gd sudt qua trinh say
a-méso 1 (say cung); b - mé so 2 (say meém)
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Hinh 9 cho thay mé s6 1 ¢6 3/10 thanh gd xut
hién cac vét niit dau va mé s6 2 con sb nay la
1/10 v6i xu hudng phat trién gibng nhau nhung
chiéu dai vét nirt khac nhau. Tét ca cac vét nut
dau déu duoc hinh thanh & khoang thoi gian sy
ban dau vé MC 50% va c6 xu huéng giam dan
qua cac lan kiém tra & MC 20% va & cudi mé
sdy. Chiéu dai vét nut ddu & mé s6 1 16n hon &
mé s6 2 nhung muc do 16n hon khong cao bing
cac vét nat mat. Su dai hon va sd luong vét nirt
nhiéu hon & mé s6 1 1a vi téc d6 sdy nhanh hon
lam cho chénh léch 4m theo chiéu doc thé ciing
cao hon khi so v&i mé s6 2. Tuy nhién, muc do
16n hon vé chiéu dai vét niit dau ciia mé s6 1 so
v6i mé s6 2 khong cao bang vét nit miat co thé
duogc giai thich 1a do mirc d6 chénh 1éch 4m theo
chiéu day 16n hon theo chiéu dai. Két qua nghién
ctru trude cho thdy ty 18 di huéng cua thim dan
va khuyéch tan gita chiéu doc va ngang thd cua
g6 Keo tai trong 1a khong cao nhur céc loai gb 14
rong khac (Ha Tien Manh et al, 2022). Sy

chénh léch 4m theo chidu ngang thd 16n hon
chiéu doc thd lam cho céac vét niut mat de xay ra
hon cac vét nut dau trong qua trinh say.

3.3. Mo mop

Hién twong mo mép xuat hién trudc khi cé su
co rit binh thuong cua cac té bao gd va chi xay
ra & trén FSP tai cdc té bao bdo hoa im, thé
hién béng su xudt hién mot loat cac chd 16m
xudng & phan gd som trén mit cét tiép tuyén
theo hudng xuyén tam (J. C. F. Walker, 2006).
Két qua kiém tra cdu tao hién vi ctia gd Keo tai
twong cling nhu céc 1y thuyét (J. F. Siau, 1984;
J. C. F. Walker, 2000) déu ch1 ra rang 15 thong
ngang gitra cac soi go chu yeu nam tren mat cat
xuyén tim va la kénh van chuyén 4m bing
thdm dan theo chiéu tiép tuyén. Su co rat té bao
luon xay ra theo hudéng vuong goc véi hudng
van chuyén 4m nén cac mo moép té bao thuong
xuét hién theo hudng xuyén tdm trong qua trinh
tham dén.
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Hinh 10. D6 siu mo mép xuyén tdm 16n nhit sudt qua trinh siy
a-méso 1 (say ciing); b - mé so 2 (say meém)

Hinh 10 thé hién sy gidng nhau vé xu hudng
phat trién ctia mirc @6 mo mép ciia hai mé séy
Khéc véi khuyet tat nat vO, sy mo mop xuat
hién ¢ ca 10 mau kiém tra cia mdi mé say
Chung phat trién rat nhanh ngay sau khi bat dau
sdy dén MC 50%. Su phat trién mo moép van
tiép tuc nhung c6 téc d6 cham hon & khoang
thoi gian sdy tiép vé MC 20% va gan nhu
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chiing lai ¢ giai doan tor MC 20% dén khi két
thiic mé sdy. Xu hudng phat trién nay co thé
giai thich bang két qua nghién ctru vé su thay
d6i mirc d6 chénh léch 4m trong 2 mé siy. D6
thi hinh 7 cho thiy 16p trong tim gd (noi co
MC trén FSP) & giai doan sdy vé MC 20% va
dén khi két thic co chiéu day nho hon ¢ giai
doan sdy dau vé MC 50%, tirc 1a lugng té bao
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g6 bi mo mép khi thim dan ciing nhé hon nén
tdc do taing mo mop giam dan. O giai doan MC
dudi 20%, phan gd phia trong c6 MC trén FSP
van con, nhung luong nudc trong rudt hau hét
cac té bao khong con tbi da (bdo hoa) nén sy
mo mop hau hét khong xuat hién thém nira.

Hinh 10 ciing thé hién su khac nhau vé mirc do
mo mop giita hai mé sdy. O me 62 (say mém),
d6 sau mo mop sau khi sdy chi nim trong
khoang 0,5 mm (cao nhat a 0,61 mm). Tiéu
chudn AS/NZS 4787:2001 di phén loai chat
luong gd sdy theo mo mop dat cip A, B khi do
siu mo mop bang 0 mm va cap C khi gia tri nay
nho hon 2 mm. Nghién ctru c4u tao hién vi cho
thdy gb Keo tal tuong o ty 1€ gitta duong kinh
rudt va vach té bao soi g0 rat cao (4,09) nén dé
mo mép. Khi sdy voi ché d6 cimg nhu mé s6 1,
d6 sau mo moép cua 10 mau kiém tra 13 rat 16n,
nam trong khoang 4 - 6 mm. C6 6 mau (tirc
60% sb lwong mau kiém tra) c6 d6 sdu mo mop
16n hon 5 mm nén xép loai thap nhit (loai E).

Nghién ctru cia H6 Thu Thuy (2005) da xéac
dinh nguong nhiét d hinh thanh mép méo
(mop méo la thuat ngir ma tac gia str dung thay
cho mo mép) ctia gb Cho chi 1a 55 - 60°C. Tac
gia cho rang sy mop méo phu thudc vao nhiét
do say vi nhiét d0 cao lam cudng d6 co hoc
ctia vach té bao giam. Két qua nghién ctru cia
tac gia cling c6 thé 1a co s¢ dé giai thich cho
su khac biét 16n vé do sdu mo mop gilra ché @6

sdy ctng voi T = 60 - 70°C va ché do sdy mém
voi T =40 - 60°C.

3.4. Cong vénh

Cac bién dang cong vénh bao gébm cong mat,
cong canh, vin vo do va cong long mang dugc
do chiéu cao chd cong vénh nhét va chia trung
b1nh dé so sanh mire do cong vénh giita cac ché
d6 sdy va cac mbc thoi gian sdy.

Céc dd thi cho thdy xu huéng phat trién va mirc
do6 cuia cac bién dang cong vénh sudt qua trinh
sdy. Ly do dé giai thich cho xu hudng phat trién
cong Vénh van dang duogc tranh luin va
nghleng Ve chleu huéng do sy khong dong
nhat vé céu tao gd, sy nghiéng thd, cach xép gb
say (K. Yuniarti, 2015). Mac du vay, nghién
ctru ndy di cho thiy sy phét trién nhanh hon va
mirc d6 16n hon 13 rang vé chiéu cao cac bién
dang cong vénh ctia mé sdy sé 1 so véi mé sdy
sO 2. Sy cong vénh & ca hai mé sdy xuit hién
ngay trude khi sdy (sau khi xé) voi do cao
cong vénh trung blnh khoang 1 - 1,5 mm.
Trong khi & mé say mém, su cong vénh hau
nhu khong phat trlen thi & mé say cung, xu
hu'ong tang theo subt qua trlnh say la tuong
d01 16n, 16n nhét & giai doan sdy tir MC 50%
vé MC 20%. Sau khi sdy, do cao cong vénh
trung binh & mé s6 1 da tang 1én 2 - 3 mm.
Nhu véy, két qua nay cho thiy sy cong vénh
ctia gd rd rang c6 phu thudc vao ché do siy.

3,5 —1.2
30 -17
£ 1.17
E 25 M 1.22
220 // --1.32
oo
51,5 6// 1.37
(%]
o e 1.42
81,0
(8 1.47

05 1.52

0,0 1.57

Tru"dc 50% 20%  Sausay
say
Méc kiém tra khuyét tat

2,0 —-—1.2
- --1.7
Eis E— 117
= —

/ —_—
= — - 1.22
S — —~-1.32
w 1,0 '
S 1.37
(]
8 ._f//‘ 1.42

0,5
© Y
2 1.47

1.52

0,0 1.57

TrL[’C'YC 50% 20%  Sausdy
say
Méc kiém tra khuyét tat

a)
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Hinh 11. D6 cao cong vénh trung binh ciia cac tim gd sudt qua trinh siy
a-méso 1 (say ciing); b - mé so 2 (say meém)
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So sanh voi gb Bach dan E. saligna sy & ché
do gian doan va mém hon thi mtc do cong
vénh gd Keo tai trong sdy & ché d6 cimg hon 1a
thép hon. Mic du su chénh 1éch vé co rat gitia
chidu tiép tuyén va xuyén tim cia gd Keo tai
tuong tuong ddi 16n nhung sy anh hudng cua
n6é dén mirc do cong vénh co thé khéng 16n
bang yéu t6 xoan thd ciia gd bach dan 13 1y do
din dén bién dang cong vénh cia gd Keo tai
tuong la it hon.

IV. KET LUAN

Két qua khao sat 2 mé sdy quy chuin vai 2
ché do siy cing va mém dé cho thiy dién
bién chénh léch 4m c6 lién quan rd rang dén
su phat trién ciia cac khuyét tat sudt qua trinh
séy, cu thé:

- Su chénh léch 4m gitra bé mit va tim tAm 20 &
ca 2 mé sdy la rit 15 rang trong sudt qué trinh
sdy, cao nhét 1an luot 1a 140% va 100% & mé
sdy cimg va mé sdy mém.

- Dién bién thay d6i chénh léch 4m sudt qua
trinh séy ¢6 su khac nhau r6 rang gitra 2 mé séy.
Trong giai doan sdy tir dau vé MC 50%, su giam
4m & 16p bé mit tAim gd trong mé sdy cung
nhanh hon va nhanh chéng xudng duéi FSP 1am
cho chénh 1éch 4m giita tAm va bé mit 14 16n hon
s0 voi mé sdy mém. Pay 1a nguyén nhan khién
khuyét tat nirt mat, nut dau, mo mop, cong vénh
& mé sdy cing c6 mirc d6 16n hon va nhiéu hon
s0 v6i mé siy mém. Dién bién chénh léch am la
mot co s& vimg chic cho viée lap ché do sdy.
Tuy thude vao yéu cau vé thoi gian va khuyét tat
cho phép cuia gb siy, ché do siy co thé duoc

diéu chinh sao cho muc d chénh léch 4m 1a phu
hop & cac giai doan sy.

- Xu huéng giam ciia mic do chénh léch 4m
xuat hién khi tiép tuc sdy, thé hién 15 hon & mé
sy mém, do 16p bé mit da bat dau kho cham lai
va 16p phia trong tiép tuc kho. Xu huéng nay
1am cac vét nit dong dan lai.

- Mirc d6 chénh léch 4m cua mé sdy cung
luén cao hon mé sy mém & céc thoi diém khi
bt dau sdy, khi MC dat 50%, 30%, 20% va
khi két thic 12 nguyén nhan cua sy phat trién
cac khuyét tat gb siy & mé sy cimg luén cao
hon mé sdy mém.

- Cac vét nirt mat va nit du & ca hai mé sy co
xu hudng phat trién gidng nhau, dai nhét ¢ giai
doan sdy dau va sau d6 dong dan lai. S6 lwong
va chiéu dai vét nat mat 13 16n hon & mé siy
clng so voi mé say mém. Mirc d6 nit dau & mé
siy cing ciing 16n hon mé siy mém nhung
khong chénh 1éch béng nit mat.

- Sy phat trién mo mop c6 xu hudng phat trién
twong ty nit v & giai doan bt dau sy nhung
khéc 14 tiép tuc phat trién véi tdc d6 cham hon &
khoang thoi gian sdy vé MC 20% va gan nhu
chimg lai ¢ giai doan tir MC 20% dén khi két
thiic mé say.

- Mé say cung c¢6 mitc do mo mép 16n hon &
nhi€u so vdi mé say mém nén cap chat lugng go
say phan theo tiéu chi nay dat murc rat thap.

- Sy phat trién cong vénh ¢ mé siy mém hau
nhu khoéng c6 nhung & mé siy clng, xu
huéng ting cong vénh sudt qua trinh sdy la
tuong ddi 16n.
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