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TOM TAT

Bai b4o xay dung mé hinh co ciu thu hoach hanh tim Voi ba bién dang (dang dao xuc,
dang hinh thang, dang tam giac) va phan tich trén phan mém Ansys Workbench. Dya trén
phuong phap phan tr hitu han, co cau thu hoach duoc mo phong tai lam viéc thyc té dé
tim ra ung sudt twong duong va tan sb riéng dap Gmg diéu hoa va bién do rung cua ludi.
Trén nén dir liéu mo6 phong, ma tran Taguchi L27 duoc thiét ké cho bon thong sb gom bé
day ludi t, ban kinh mitii R, khoang cach ludi s va bién dang p. Nghién ctru da xay dung
dugc mod hinh RSM bac hai, kiém dinh ANOVA va R v& biéu d6 Contour 3D truc quan
gitp nhan di¢n xu thé anh huong cia cac tham s6. Bén canh d6 viée t6i vu da muc tiéu
bang ham desirability nhim giam Ung suat va bién do, ting tan sd riéng. Két qua cua
nghién ctru di tim ra duoc bo thong sb thiét ké t6i wu giup nang cao d6 bén, giam rung va
cai thién 6n dinh lam viéc cua co ciu thu hoach hanh tim.

Tir khéa: Co ciu thu hoach, Ludi thu hoach hanh tim, Téi wu thiét ké, B& mit dap tmg.

ABSTRACT

A model of the shallot harvesting mechanism with three blade profiles (scoop-type,
trapezoidal, and triangular) was built in Autodesk Inventor and imported into ANSYS
Workbench. Using the finite element method, realistic operating loads were simulated to
analyze equivalent (von Mises) stress, natural frequencies and harmonic response, and
the blade s vibration amplitude. Based on the simulation/experimental dataset, a Taguchi
L27 design was created for four design variables-blade thickness t, tip radius R, blade
spacing s, and profile P. Second-order response surface (RSM) models were developed
and validated with ANOVA and R’, and 3D contour plots were generated to visualize
parameter effects. Multi-objective optimization with a desirability function was performed
to reduce stress and vibration amplitude while increasing natural frequency. An optimal
set of design parameters was identified, improving durability, reducing vibration, and
enhancing the operational stability of the shallot harvesting mechanism.

Keywords: Harvesting mechanism, Shallot harvester blade, Design optimization,
Response surface.
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1. GIOI THIEU

Hanh tim (Allium ascalonicum) la cay
trong chu luc tai dia phwong va nhiéu ving
chuyén canh, doi hoi nghiém ngit vé chat
luong dat va ki thuat thu hoach. Thuc tién
cho thiy phan 16n cac cong doan tir thu
hoach dén tiéu thu van dugc thyc hién thu
cong. Ty 1¢ ton that sau thu hoach ghi nhan
14 20,48% ddi v6i hanh tim bo tiéu thu ndi
dia 1a 28,73% d6i voi hanh tim bo phuc
vu xuét khau va 30,26% dbi v6i hanh tim
da tia 14 cho xuat khau. Hao hut 16n va lao
dong nang nhoc, s6 liéu dinh lugng vé ton
thit sau thu hoach & Philippines tir 20-30%
[1]. Cac co ciu thu hoach hién con gy ton
that cu, tiéu hao nhién liéu cao, mai mon
nhanh va phat sinh thoi gian dung may.

Vé phuong dién hoc thuat va k¥ thuat,
phan 16n cong bd hién nay chi chu yéu tap
trung vao t6i wu tham s6 van hanh nhu theo
nhém nghién ctru dan dau boi Narender
va cong sy dd nghién ctru hiéu suit cua
may dao hanh tim hanh van hanh bang may
kéo [2], hay Omar va cong sy da thiét ké
mot may gat ngon va nang cu hanh tim véi
khuyén nghi van hanh may thu hoach hanh
tim & do sau thu hoach 10 cm va téc do
may 1a 0,720 km/h [3]. Bén canh do, Nour
va cOng su phat trién mot may thu hoach
hanh tim tai dia phuong chi ra rang dé co
cong suét t6i uu, st dung ning lugng va
téng chi phi thap thi tdc d6 may 1y tuong
va d6 am dat 1an luot 1a 3,1 km/h va 15,8%
(db) [4]. Ngoai ra, Gautam va cong su da
phat trién mot may dio hanh tim nhim
muc dich nang giam thiéu thiét hai ca va
tang nang suat tong thé, két qua t6t nhat
dat duoc v6i goc dit ludi 20° ¢ tée do tién
cua may la 2,0 km/h [5]. Trong khi do lai
thiéu mot khung thiét ké dinh luong, viéc
lga chon kich thudc va hinh dang co ciu
lam vi¢c cua may nong nghiép thuong phai
dya nhiéu vao kinh nghiém va hé sb an

12

ISSN: 3126-2953
E-ISSN: 3126-30897

toan 16n, dan t6i xu hudng thiét ké du bén
v6i két cau nang va ton vat liéu, hodc thiéu
bén véi nguy co pha hong dot ngdt dudi tai
thue té [6], [7], vi vay can c6 phuong phap
suy nguoc tai tir dir liéu 1am viéc thyc té dé
hiéu chinh hé s6 dy trit bén trong thiét ké
[8]. Pbi v6i cac co cau dang ludi lam viéc
trong dét, nhiéu cong trinh s dung FEA
hodc DEM déu khéng dinh rﬁng hinh hoc
va thong sb két cdu cua ludi cé anh hudng
quyét dinh dén tng suat, bién dang va dic
tinh dong luc hoc, tir d6 chi phdi ca tudi
tho va hi¢u qua lam viéc cua luoi [7], [9],
[10]. Ding va cong su tdi wu cdu tric ludi
tron dat, rom dua trén mo hinh DEM, cho
thay cac goc ciu tao va ban kinh cong ctia
ludi anh huong manh dén trang thai lam
viée va tudi tho ludi [9]. Prasetiyo va cong
su dung FEA trén nhiéu phuong an ludi
lam c6 khac nhau dé so sanh (mg suat, bién
dang va chon ra bién dang phu hop [10].
Ngoai ra, Shinde va Kajale phan tich tng
suat Von Mises va hé s6 an toan cho cac chi
tiét cua cum ludi lam dat nham toi vu thiét
ké va nang cao dJ tin cdy [6]. Hién nay, co
thé thdy rang cac phuong phéap ti wu két
cau dya trén CAE/FEA di dugc 4p dung
kha rong rai cho ludi lam dét, ludi tron,
ludi lam co [6]-[10], nhung dén nay chua
c6 cong trinh nao xay dung mo hinh dinh
luong lién hé truc tiép giita cac bién thiét
ké chu dao cta co cdu thu hoach hanh tim
diéu nay tao ra khoang trong nghién ctu
ma dé tai hudng t6i.

Tir khoang tréng néu trén, nghién ciru
nay tap trung vao nghién ctu anh huong
ctia mot s6 thong so thiét ké dén do bén co
cau thu hoach hanh tim, xay dung co s¢ Iy
thuyét va b tiéu chi do ludng chuyén biét
cho co ciu thu hoach hanh tim, déng thoi
chuén hoa cach xac dinh ba chi tiéu trong
yéu gdm tng suit cuc tri V (Mpa), bién do
dao dong diéu hoa A (mm) va tan sb riéng f
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(Hz). Cach tiép can dugc dé xuit gdm xay
dung mé hinh CAD/CAE dé dyng mé hinh
tham sb, quy hoach thi nghiém véi 3 muc
cho céc yéu t6 bé day ludi t (mm), ban kinh
mili ludi R (mm), khoang cach cac ludi s
(mm), bién dang ludi P xay dyng md hinh
bé mit dap ing RSM bac hai va ANOVA dé
suy ra phuong trinh dy béo di kiém chung
do tin cdy bang cac chi s R Hinh thanh
d6 thi Contour 3D cho thay anh hudng ciia
cac tham s6 theo t, R, s cho tirng bién dang
P. Cubi cung, toi vu da myc tiéu bang ham
desirability, thiét 1ap muc tiéu, rang budc
va muc uu tién cho V, A, f, qua dé chuan
héa quy trinh thiét ké va lya chon b tham
s6 toi wu cho co cdu thu hoach hanh tim
theo hudng nang cao do bén, giam rung,
cai thién 6n dinh lam viéc, dong thoi tiét
kiém nang lugng, vat tu va giam thoi gian
dung may.

2. NQI DUNG
2.1. M hinh 3D va thiét ké thi nghiém
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Ddi véi co cau thu hoach hanh tim, bé
day ludi, ban kinh mii, khoang cach ludi
va bién dang hinh hoc 1a céc kich thude
then chét chi phdi 1ap rap va diéu kién lam
viéc. Vi vay, trong nghién ctru nay bé day
t (mm), ban kinh miii R (mm), khoang cach
ludi s (mm) va bién dang P (dang dao xtc,
hinh thang, tam giac) dugc chon lam thong
sb dau vao dé i vu vi dé diéu chinh ma
khoéng anh huong truc tiép dén lap rap. Dir
lidu dap Gmg dau ra ciia co cu thu hoach
hanh tim duoc trich xuat tryc tiép tir phan
mém md phong phan tir hitu han ANSYS
Workbench. Cuy thé, hé thng don vi va
phuong phap trich xuét duoc quy dinh nhu
sau: Ung suat tuong dwong Von-Mises 16n
nhat (MPa) va Bién d6 dao dong cuc dai
(mm) dugc xac dinh thong qua phan tich
dap ung diéu hoa (Harmonic Response)
Tan s6 dao dong (Hz) duoc trich xuét
tor phan tich dang phuong thic (Modal
Analysis).

bt HEEE TR

a, Dang dao xuc

b, Dang hinh thang

¢. Dang tam giac

Hinh 1. Cdc dang lu6i thu hoach hanh tim

Vat liéu ché tao ludi thu hoach duge
lya chon la thép C45, mot loai thép cacbon
trung binh théng dung trong ché tao chi
tiét chiu tai un va va dap. Trong ANSYS
Workbench, vat li¢u dugc khai bdo trong
muc Engineering Data v&i cac tham sb
chinh: médun dan hoéi E = 2,1x10° MPa ,
hé s6 Poisson v = 0,30, khdi lwong riéng p
= 7850 kg/m* gidi han chay keo o, = 310
Mpa va g101 han bén kéo o~ 600 MPa.
Céc thong s6 nay dugc gan cho toan bo
body ludi trong mé hinh phan ti hiru han,
lam co s& dé phan tich trang thai img suat,

dao dong va tan so cua co cau thu hoach
hanh tim.

Hinh 2. Khai bdo vdt liéu trong ANSYS Workbench
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Hinh 3. Chia luéi cum co cdu thu hoach hanh tim
trén phdn mém ANSYS Workbench

0.000 0.100 0.200 (m)

—
0.050 0.150

S6 lan lap cho mdi thi nghiém trong
ma tran duoc thiét lap 1a 1 (n=1). bé loai
trir sai s6 hé théng do ro1 rac hoa hinh hoc
va dam bao dg tin cay tuy¢t ddi cua dir lidu
trich xuat, nghién ciru da tién hanh kiém tra
tinh doc 1ap cua ludi (Mesh independence
test). Kich thuéc phan tir ludi duoc tinh
chinh tuan tu cho dén khi sai s6 dap ung
giira hai c4u hinh luéi lién tiép dat mirc hoi
tu (nho hon 5%). M6 hinh ludi tdi wu nay
sau d6 dugc ap dung dong nhat cho toan
b6 27 thi nghiém, dam bao dit liéu dau vao
chuin x4c cho mé hinh hdi quy thong ké.

A

Hinh 4. Thiét Iép diéu kién bién (vi tri ngam lién két)
cho cum co cdu trén phdn mém ANSYS Workbench.

0.000 0.100 0.200 (m)

—
0.050 0.150
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Dbi véi co cdu thu hoach hanh tim dang
x€t, cum ludi duoc lap trén mot thanh do va
dau thanh dugc bat cing vao khung may.
Trong md hinh FEM, viing 2 dau thanh nay
dugc gan diéu kién ngam cb dinh (Fixed
Support), khoa toan b dich chuyén va quay
cua cac nut tai day, trong khi phan thanh
con lai va céc ludi dugc dé tu do bién dang
phu hop véi dicu kién lién ket thuc té cua co
cau lam viéc. Tai trong tac dung lén ludi 1a
phan luc tiép xuc dat — ludi trong qua trinh
thu hoach. Tur d6 ta dua vao cong thirc ude
luong luc can dat theo ly thuyét ndong cu:

F =kb.d=50,000.0,01.0,1 = 50N/Ludi (1)

Trong do:

F: Luc can dat (N)

b: Bé rong lam viéc cua ludi (m)

d: D0 sau cay (m)

k: Hé $6 Iuc can dat (N/m?), phu thude
loai dat:

+ Pit cat kho: 30,000-50,000 N/m?

+ Pt thit: 50,000—100,000 N/m?

+ Pit sét udt: 100,000-150,000 N/m?

Ba ham muc tiéu gom: Ung suit V
(MPa), bién d6 dao dong A (mm) va tan sd
riéng f (Hz). Phan tich Taguchi duoc thuc
hién trén trung binh va chi s6 S/N: Smaller-
the-Better cho V va A, Larger-the-Better

cho f, kém ANOVA d dinh luong mic
anh huong va muc y nghia cua timg yéu tb.

Bang 1. Gid tri md héa va cdc théng sé thic nghiém

i Mire 1 Mirc 2 Miuc 3
STT Thong so
1 2 3
1 |Bién dang ludi (P) Ludi dao xtic | Ludi hinh thang | Ludi tam giac
2 |Bé day ludi (t) 5 10 15
3 |Ban kinh mii ludi (R) 1 1.5 2
4 |Khoang cach cac ludi (S) 20 25 30

74 TAP CHi KHOA HOC VLUTE | nsng 0312026




VLUTE JOLIPI’]CII o]( Science E-:ggm g:ll gg:gggg

2.2. Két qua phan tich FEAva S/N  t6 hop thong sd 1, R, S va bién dang P, cac
Phan tich FEA dugc thuc hién cho 27 dp (mg gom ¥, £, 4. Két qua chi tict cua 27

mé hinh co cdu thu hoach hanh tim véi cac thi nghiém dugc tong hop trong Bang 2.

Bdng 2. Két qua phan phan tich FEA va S/N

Bién mi héa 1% y

X2 | X3 (Mpa) | (mm)
202.89 | 3.71 176.5 | -46.15 | -11.39 | 4493
600.86 | 10.51 | 181.5 | -55.58 | -20.43 | 45.18
809.4 | 14.02 189 -58.16 | -22.93 | 45.53
25922 | 4.48 140.2 | -48.27 | -13.03 | 42.93
28242 | 4.68 137.6 | -49.02 | -13.40 | 42.77
23543 4.2 158.5 | -47.44 | -12.46 | 44.00
615.14 | 10.01 | 1194 | -55.78 | -20.01 | 41.54
371.37 | 5.85 125 -51.40 | -15.34 | 41.94
33746 | 5.32 130.8 | -50.56 | -14.52 | 42.33
333.08 | 3.37 125.8 | -50.45 | -10.55 | 41.99
24494 | 2.92 1342 | -47.78 | -9.31 | 42.56
154.77 | 2.95 163.5 | -43.79 | -9.40 | 44.27
87191 | 3.37 114.2 | -58.81 | -10.55 | 41.15
490.57 8.2 131.5 | -53.81 | -18.28 | 42.38
227.78 | 3.21 127.6 | -47.15 | -10.13 | 42.12
310.5 4.55 109 -49.84 | -13.16 | 40.75
281.93 | 4.16 114.2 | -49.00 | -12.38 | 41.15
259.69 | 3.96 119.4 | -48.29 | -11.95 | 41.54
302.59 | 4.86 175.6 | -49.62 | -13.73 | 44.89
721.15 | 13.35 188 -57.16 | -22.51 | 45.48
498.23 | 8.47 190.5 | -53.95 | -18.56 | 45.60
300.4 5.15 130.2 | -49.55 | -14.24 | 42.29
259.85 | 4.49 138 -48.29 | -13.04 | 42.80
24451 | 4.21 1454 | -47.77 | -12.49 | 43.25
510.3 8.64 118.6 | -54.16 | -18.73 | 41.48
419.14 | 7.19 124.6 | -52.45 | -17.13 | 4191
37241 | 6.23 130.2 | -51.42 | -15.89 | 42.29
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2.3. M6 hinh RSM

Phuong phap RSM dugc ap dung dé
xay dung cac mo hinh duy doan cho ba
dap tng quan trong cua co ciu thu hoach
hanh tim 1a V, f va A [11]. Trén co s& ma
tran Taguchi L27, bdn bién thiét ké duge
ma hoa dang x =1, x,=R , x,=s va x,=p.
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Trong d6 cac bién dinh lwong (Continuous
variables - £, R, S) va bién dinh tinh
(Categorical variable - Bién dang ludi P)
duogc ap dung phan tich hdi quy bé mat dap
tmg (Response Surface Regression) két
hop k¥ thuat bién gia (Dummy Variables)
tich hop trong phan mém Minitab.

Phuong trinh hdi quy tng suat:

Voy =349t +118.4R+7.945 -1.473¢-S

Vyr =—285+349t+118.4R+7.945 —-1.473¢-S (2)
Vie =42.0+34.91+118.4R+7.945 -1.473¢-S
R* =0.9077
Phuong trinh hoi quy bién do:
A,y =0.238/—4.89R+0.7715 +0.0903r*> —0.0715¢- S
Ay, =—18.42+0.238¢+5.81R+0.771S +0.09037> —0.0715¢- S 3)
Ay, =—10.03+0.238/+1.35R+0.771S +0.0903¢* —0.0715¢ - S
R?>=0.9489
Phuong trinh hdi quy tan s6:
Fox =0.161+52.8R +4.06S
S =—43.5+0.16¢+52.8R +4.06S 4)
Jre =—18.8+0.167+52.8R+4.06S
R’ =0.9197
(esponce s UNG SURT) reaponte s BNEO, esponee 4 TAN'SG,
i < , ” W
i e E

-300 -200 -100 0 100 200 300 -4 -3 -2 -1 o i 2 3 4 ' -100 -50 0 50 100 150
Residual Residual

a, Xdc sudt chudn g sudt b, Xdc sudt chudn bién do ¢, Xac sudt chudn tan sé
Bi€u do cho thay cac diém trén bi€u do xac suat chuan déu phan bo kha sat duong
thang chuan, chi léch nhe ¢ viung dudi.

Bang 3. Phdn tich ANOVA cho mé hinh héi quy ciia vmg sudt

. Biac | Tong cac Pén Téng binh |Trung binh| Gia | Gia
Nguon | tuw do |binh phwong 6 g phuong di€u | diéu chinh | tri tri
(DF) (SS) 80P | chinh (SS) | (MS) F | P
Mo hinh 6 3646784 | 90.77% | 3646784 607797 | 34.43|0.000
t 1 2965250 | 73.81% 75099 75099 4.25 10.052
76 TAP CHi KHOA HOC VLUTE | mhenc03/2026
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. Bac ‘T(K)ng cac Péng Tong bin.l; Tl::mg b:lnh Gifi Gi.é
Nguon | tuw do |binh phwong , phuong diéu | di€u chinh | tri tri
(DF) (SS) 8OP | Chinh (SS) | (MS) F | P

R 1 567586 | 14.13% 66214 66214 | 3.75 | 0.066

S 1 10342 0.26% 51358 51358 | 2.91 [0.103

p 2 26269 0.65% 22617 11308 | 0.64 |0.537

t*S 1 77337 1.93% 77337 77337 | 4.38 0.049

Sai s6 thuan| 21 370673 9.23% 370673 17651
Tong 27 4017457 100.00%

Bdng 4. Phén tich ANOVA cho mé hinh hoi quy ciia bién d@é

. Biac ‘Tf;ng cac Pong Téng bin.l‘: Tiung b}nh Gi?’l Gi:ll
Nguon |tw do|binh phuwong , phwong diéu|diéu chinh| tri tri
(DF) (SS) BOP | chinh (SS) | (MS) F | P

M6 hinh 9 1079.40 | 94.89% 1079.40 119.933 | 37.17 | 0.000

t 1 809.76 71.19% 0.51 0.513 0.16 |0.695

R 1 117.73 10.35% 23.60 23.604 7.32 10.015

S 1 29.08 2.56% 106.62 106.624 | 33.05 | 0.000

P 2 23.35 2.05% 64.30 32.150 9.97 |0.001

t*t 1 0.00 0.00% 20.24 20.240 6.27 |0.022

t*S 1 49.11 4.32% 85.27 85.272 | 26.43 | 0.000

R*P 2 50.37 4.43% 50.37 25.185 7.81 |0.004

Sai 6 thuan| 18 58.07 5.11% 58.07 3.226
Téng 27 1137.47  {100.00%

Bdng 5. Phdn tich ANOVA cho mé hinh héi quy ciia tan s6

. Béac ‘T(R)ng cac Pong Téng bin.l; Tl}lng b}nh Gi:‘i Gifi
Nguon | tw do [binh phuong , phwong di€u | diéu chinh | tri tri
(DF) (SS) 8P | chinh (SS) | (MS) F | P

Mo hinh 5 733950 [ 91.97% | 733950 146790 | 50.42 | 0.000

t 1 606639 | 76.02% 13 13 0.00 | 0.947

R 1 102727 | 12.87% 16196 16196 | 5.56 |0.028

S 1 15825 1.98% 19802 19802 | 6.80 |0.016

P 2 8758 1.10% 8758 4379 1.50 |0.244

Sai sb thuan| 22 64055 8.03% 64055 2912
Tong 27 798005  |100.00%
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Phan tich phuong sai (ANOVA) da
dugc thuc hi¢n véi muce y nghia a = 0.05
(do tin cdy 95%). Trong phan tich nay, cac
yéu to 6 gia tri P-Value < 0.05 dugc coi
13 c6 ¥ nghia théng ké. Cac md hinh hoi
quy mo hinh di qua budc loai bo cac yéu
t6 nhiéu khong co y nghia nham ting do
chinh xac du doan.

2.5. T6i wu héa da muc tiéu

Trong bai toan thiét ké ludi, ba dap ing
can t6i wu dong thoi. Do cac muyc tiéu co
xu hudng xung dot (conflicting objectives),
phuong phép t6i vu don muc tiéu khong
con phu hop. Vi vay, dé chon céu hinh co
ciu thu hoach hanh tim cén bang giira do
bén, rung, on dinh, nghién cuu tién hanh
t6i uu da myc tiéu dya trén ham desirability
(D). Muc tiéu toi vu giam Gng suit, giam
bién d6 rung, ting tan s riéng.

t R s [
High 15.0 20 300 16
cur [11.4646] [2.0] 130.0] DX
Low 50 1.0 200 DX

— ] — . ®

Optimal
D: 0.9874

Composite
Desirability
D: 0.9874

UNG SUAT

Minimum ——F—-——— > —————
=
y = 368.3012 L4
d = 096834

BIEN DO

Minimum
y = 33463
d = 0.99407

TAN S6
Maximum
y = 229.3379
d = 1.0000

Hinh 5. Dé thi téi uu héa da muc tiéu bang RSM

Bai toan t6i wu hoa da muc tiéu bang
ham Desirability da xac dinh dugc khong
gian nghiém thiét ké t6i wu. D6i v6i bién
dinh tinh, thuat toan da danh gia toan dién
khong gian khao sat va chi ra ring bién
dang dao xtc (p = DX) mang lai muc do
dap mg da muc tiéu cao nhét. Két hop véi
cac thong sé dinh lugng, bd cau hinh tbi vu
duoc xac 1ap tai bé day ludi t = 11.5 mm,
ban kinh miii R = 2 mm, khodng céch ludi
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s =30 mm Tai toa do t6i uu nay, cic ham
muc tiéu dat dugc nhiing gia tri ng suét
tuong duong cyc tiéu V = 368.30 MPa, tan
) riéng tu nhién cyc dai /= 229.34 Hz, va
bién d6 dao dong cuc tiéu A = 3.35 mm.
Gié tri ham Desirability D = 0.9874 (tiém
can muc tuy¢t ddi 1.0) cung cép luan ctr
thong ké c6 do tin cdy cao, chimg minh hé
thong da dat duoc trang thai cAn bang tbi
wu giita d6 bén két ciu va dap tng dong
luc hoc.

3. KET LUAN

Thong qua viée giai quyét bai toan tbi
vu hoa da myc tiéu bang ham Desirability
Function dya trén mo hinh bé mat dap ting
(RSM), nghién curu da xac lap thanh cong
b thong s thiét ké hinh hoc va cong nghé
ly twong nhat cho cum co céu thu hoach
hanh tim. Cu thé, ciu hinh t8i wu dugc
xac dinh tai bé day ludi t = 11.5 mm, ban
kinh mlii R = 2 mm, khoang cach lud&i
s = 30 mm két hop cung bién dang dao xitic
p = DX. Ung suét twong dwong cuc dai tai
cau hinh téi wu duy tri & murc an toan, thap
hon nhiéu so v&i gidi han chay cua thép
C45. Két qua nay bao dam hé s6 duy trir 6
bén cao cho thay su hop 1y giita yéu cau do
bén va sy 6n dinh trong qua trinh lam viéc
ctia co cau thu hoach hanh tim. Déng thoi,
gia tri tan sd riéng dat 229.34 Hz dat h¢
két céu ra khoi dai tan kich thich 1am viéc
thong thuong ctia may, gitip giam kha nang
xdy ra cong huong va cac dang rung dong
nguy hiém. Bién d6 dao dong khoang 3.35
mm & nghiém ti wu cling & muc chip nhan
duogc, gop phan duy tri chuyén dong tuong
ddi on dinh cta co ciu, han ché va dap lén
cu hanh. Nhu vay, bo thong s6 toi wu vira
nang cao do bén, vira cai thién on dinh dao
dong cua co ciu, qua d6 hd trg giam thoi
gian dirng may va nang cao chat lugng thu
hoach hanh tim.
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