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Hé théng cau nang lat xe chd san cu da dugc thiét ké ché tao tai Vién nghién ctu
thiét ké ché tao may nong nghiép (Research institute of agricultural machinery-
RIAM). Ciu nang lat xe tai dugc nang nghiéng dén mot goc nghiéng xac dinh nho
mot co ciu nang truyén dong thuy luc. Goc nghiéng cuc dai va van téc nang san
duoc lya chon sao cho thoa mén diéu kién chay tut cia vat liu sdn ci va gia tde cuéi
hanh trinh nang giam dan dén 0, dam bao dicu kién khong 14t doc khi xe tai trat d6
san nguyén liéu. Bai béo gi6i thiéu noi dung nghién ctru phan tich két cu trén mo
hinh s6 3D cua ciu nang lat xe chd san chiu tac dong boi cac thanh phﬁn Iuc/moé men
theo céc phuong X, y, z trong qué trinh 1am viéc. Két qua mo phong duge so sanh véi
két qua thuc nghiém nham t6i uu hoa trong qua trinh tinh toan thiét ké kha néng chiu
tai, du doan dién bién sy truyén luc co hoc trong ndi bd dam cau nang 1at va co ché
thay (101 trang thai khi lam viéc cua dam cau nang lat. Két ‘qua nghién cho thay 1o vé
két céu cAu nang lat, vat lidu ché tao, so dd chiu luc, bién dang va ung suit trong
dam & céc trang thai lam viéc tir trang thai tinh (trang thai ban dau) cho dén trang
thai gioi han (trang thai nng xe cho san 1én dén goc nghiéng cho phép dé triit hét
san ma xe van dam bao an toan).
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The crankshaft lifters for cassava transport trucks was designed and manufactured by
the Research Institute of Agricultural Machinery (RIAM). The crankshaft lifter is raised
to a specified titl angle by a hydraulic lifting gear. Maximum tilting angle and platform
lifting velocity are selected to satisfy the slump of the cassava and the acceleration at the
end of the lifting stroke gradually decrease to 0, ensuring the truck does not flip
vertically when emptying cassava. The paper presents the structural analysis on the 3D
model of the cassava transport truck’s lifters driven by the force/ torque components in
the x, y and z directions during the process. Simulation results were compared with the
experimental results to optimize the design of load bearing capacity, predicting the
evolution of mechanical forces within the lift axle and the state change mechanism
while the lift axle is in operation. The results clearly showed the structure of the lifting
mechanism, the manufacturing material, the load profile, the deformation and the stress
on the beam in the working conditions from the static mode (initial state) to the
threshold state (the state where cassava trucks are lifted up to the angle of inclination
allows emptying all cassava while still ensuring the safety of the truck).
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1. GIOI THIEU

D6i v6i cay san hién van dugc trong rong rai trén 100 qubc gia trén toan thé gigi voi nhidu
quy mé canh tac khac nhau, tap trung chi yéu ¢ cac nudce c6 khi hau nhiét doi va can nhiét doi
nhu chau Phi, chau A, Nam My va mot s6 nude khac. Té chirc ndng lwong lién hop quoc (FAO)
da xép cay san 1a mot trong nhiing cdy lwong thuc ¢6 vi tri quan trong trong co cau nén kinh té &
cac nudc dang phat trién (trong d6 c¢6 Viét Nam) sau laa gao, ngd [1]. Ngoai viéc cung cip lrong
thyc cho con ngudi va gia stic, san phdm tir sin con lam nguyén liéu chinh cho mot so nganh
cong nghiép nhe nhu ché bién, dugce phém hoa chit... Sin cung voi lua va ngd 1a ba cay trong
dugc vu tién nghién ctru phat trién trong tam nhin chién lugc dén nim 2020 cta Bo No6ng nghiép
va Phat trén nong thon. Céac vung trdng san chinh cia Viét Nam duoc tap trung chu yéu la Bac
Trung bg, duyen hai mién Trung, Tay Nguyén, Dong Nam bd va Trung du mién nii phia Bic.
Téng dién tich sén cta 5 ving sinh thai nay chiém khoang 97% dién tich sin ca nudc. Sin & Viét
Nam phﬁn 16n dugc ché bién thanh tinh bot, riéng vé tinh bot xuét khau,theo théng ké cua Hai
quan cho thiy, xuat khau tinh bot san ctia Viét Nam nhiing nam gﬁn day ngay mot tang truong
kha an tuong so voi cac nam trude ddy, nganh tinh bot san thu vé khoang gan 1000 triéu do la
M5 tir xuat khiu, ting so v&i gia tri xuat khau ciia mot s6 mit hang nong san khac[2].

Hién tai ¢ Viét Nam di c6 nhiéu nha may ché bién tinh bot sin quy md cong nghiép,
chua ké cac co sé tu nhan che bién nho 1é. Nhung hau hét cic nha may ché bién tinh bot sin
quy md cong nghiép (ning suat tir 400 - 500 tan cu/ngay) khi nhap nguyén liéu bang céac 6 to
tai loai thong thuong khong c6 “ben nang” voi tai trong thuong tur 20 - 40 van phai thao d& cu
san troi xuong san nha may che blen bang thi cong 13 str dung strc ngudi dé thao dg, cao tir xe
xudng san (Hinh 1), nhu Vay ton rat nhiéu cong stc. Tinh trén phuong dién kinh té thi rat kém
hiéu qua. Hon nira thoi gian xudng liéu cham nhu vay con anh huong dén dién tich san bai van
hanh, chét lugng bot ciing giam sit. Xuat phat tir sy can thiét trong san xuat néu trén, viéc
nghién ctru thiét ké dua ra thi trudng hé thdng ciu nang 1at xe ché san st dung truyén dong va
diéu khién thiry lyc 1a can thiét. Tuy nhién dé giam chi phi cho viéc thiét ké, ché tao va dam
bao ky thuét trudc khi gia cong ché tao thi cong doan sir dung phin mém may tinh hd trg trong
khau thiét k& va phan tich mé hinh trude khi “chdt” phuong an thiét ké 1a can thiét, c6 y nghia
khoa hoc va thyc tién Boi thé noi dung bai bao nay trinh béy két qua “nghién ctru phén tich
két cau hé thong cau nang 1at xe cho san cu trén mo6 hinh s0” d6i v6i he thong cau nang - 1at xe
chd san ct c6 diéu khién, truyén dong thuy lyc phuc vu cho nha may ché bién sin quy mo 450
- 500 tan cli/ngay dap tmg duoc cho san xuit. Két qua nghién ctru s& gop phan ning cao gia tri
san xuit kinh doanh cho doanh nghiép.

Hinh 1. Hinh anh dung sirc ngudi thii cong dé thao/cio sin trén xe xubng béi tap két



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

2. PHUONG PHAP NGHIEN CUU

Trong bai bao nay s dung phuong phap nghién ctru Iy thuyét, md phong dé phan tich két
cau trén mo hinh sO 3D. Cu thé da su dung phin mém may tinh ANSYS version 15.0 dé phan
tich két cdu hé thong ciu ning lat xe chd san cu trén md hinh so 3D, nham danh gia do ben két
cau va kha ning chiu tai ctia hé thong cau nang - lat xe chd san cti ¢6 diéu khién, truyén dong
thity luc phuc vu cho nha may ché bién sin quy mé 450 - 500 tin cu tuoi/ngdy dé dap tng duoc
nhu cau san xuat.

Vo1 phuong phap nay da sir dung cong cu toan hoc * ‘phan tir hitu han” dé danh gia do bén
két ciu c6 xét dén ché do thiét lap chia luoi; co tinh/dac tinh vat ly cua vat liéu thiét ké nhu: gioi
han chay, m6 duyn dan hdi, hé sb Poisson cua vat liéu,... Két qua cudi cung dugc thé hién thong
qua thang gi4 tri do va mau sac nhu trén cac hinh v& trong muc 3.

3. KET QUA VA THAO LUAN

3.1. Phén tich két cAu va hoat dong ciia ciu ning

Hinh 2. Két qua lya chon va xdy dung so d6 nguyén 1y két cdu ciia hé thong cau nang - 1at xe chd san ci
quy m6 450 - 500 tan cu/ngdy (6 trang thai trudc va khi hoat dong) )
1- Xy lanh thuy lyc; 2- Thanh lién két; 3- Co cau nang; 4- Cau nang lat xe; 5- Xe 6 t6 chd san

06
/; 01: Thing diu
02:Loc

03: Van tiet luu
D( )e‘// 04: '\'mphénphéi

03: Van chia dong

06: Xy lanh thity luec
07: Bom
08: Van gidi han ap suat

Hinh 3. Két qua lwa chon va xay dung so dd mach truyén dong va diéq khién thity lyc tng dung
cho h¢ thong cau nang - 14t xe chd san ci quy mo 450 - 500 tan ci/ngay [3-5]
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Két qua thiét ké, xay dung, dwa ra dugc so dd nguyén 1y, két ciu hé thong thiét bj nang, 1at
xe truyén dong va diéu khién thuy luc dong bd dap tng duogc yéu cau doi hoi cia cac doanh
nghiép ché bién sin quy mé cong nghiép vé viéc thao, d& san cu khi tip két vao san chuén bj
phuc vu cho san xuét duge trinh bay nhu trén Hinh 2, Hinh 3.

Véi so d6 ndy cho thdy khi xe ch¢ sdn ci twoi dén nha may ché bién s& duoc dua/di
chuyén 1én cdu ning - 14t (san nang), sau khi dugc ° ‘thit day an toan” san d& xe tai dwoc ning
nghiéng 1én dan tr goc ban dau “0"” dén mot goc nghiéng xac dinh/goc nang td1 han (cuc dai)
nhd mdt co ciu ning truyen dong thuy lyc. Goc nghiéng cuc dai va van tbe nang san duogc lya
chon sao cho théa man diéu kién chay tut cua vat liéu sén ca va gia tdc cudi hanh trinh nang
giam dan dén 0, dam bao didu kién khong 14t doc khi xe tai trat d6 san nguyén liéu. Phan noi
dung tiép theo trong muyc 3.2 trinh bay két qua phan tich, khao sat mé hinh cau nang & cac ché do
lam vi€c gbc nang khac nhau sao cho kha nang chiu tai khi hoat dong cua h¢ théng nang trat san
nguyén li¢u va ket qua nghién ctru trén m6 hinh so khao sat qua trinh hoat dong dé danh gia, lya
chon cac thong s6 két cau, van hanh dap tmg yéu cau hoat dong 6n dinh cta hé thong.

3.2. Phén tich danh gia d9 bén két cAu va kha ning chiu tai ciia hé thong trén mé hinh

Véi muc dich phan tich két cAu ctia hé thong ciu nang 14t xe chd sin cu c6 so dd nguyén
1y dong hoc va két cau nhu trén hinh 4 nhim muc dich trude khi tién hanh gia cong ché tao hé
thong, dé tién doan va loai trir cac hu hong c6 thé xay ra trong qua trinh lam viéc thuc té. M6
hinh 3D d duoc x4y dung trén phdn mém Inventor voi cac kich thude chinh xac nhu khi thiét ké
chinh thirc, sau d6 nhd phan mém DesignModeler ciia Ansys Workbench dé thyc hién qua trinh
phan tich (Hinh 4).

Hinh 4. M6 hinh nguyén 1y két ciu (trai) va so d6 dong hoc (phai) ciia hé thong cu nang 1at xe chd san

Trong Engineering Data Toolbox lya chon vat liéu ché tao hé théng cau nang cho mo6 hinh
nay 1a thép CT38 cod cac tinh chat vat 1y nhu md duyn dan hoi, hé sd Poisson, khoi lugng riéng
va gi6i han bén méi duge trinh bay chi tiét nhu trong Bang 1, cac thong so nay lam co s¢ phan
tich danh gia 6 bén moi, do bién dang, Gmg suét trong két cau timg chi tiét ctia hé thong Trong
nghién ctru ndy, cong cu tinh hoc “Static Structure” dwoc lwa chon dé phan tich két cau va kiém
tra bén cho hé thong cau nang lat xe ché sén cu.
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Bang 1. Mot sb dic tinh co tinh cta thép CT38[6]

Théng s Ky hiéu Gia tri Thir nguyén
Mb duyn dan hoi E 210000 MPa

Hé s6 Poisson v 0,3 -

Khdi lugng riéng p 7850 kg/m’

Gi6i han bén moi S, 380-490 Mpa

Vi su thiét 1ap chia ludi cho cac md hinh nghién ciru, day la mot budc hét sirc quan trong
trong cong cu toan hoc phan tir hiru han. C6 rat nhiéu phuong phap chia luéi min duge goi la lam
min thich tmg cao dé tang s0 phén tir 1én t6i mic yéu cau tdi thiéu. Sy roi rac héa phu thude vio
hinh dang két cau céc chi tiét, tai trong va cac diéu kién bién. Két qua phan tich trong nghién ctru
nay mong mudn dat duoc két qua tin cdy nhat va chinh xéc nhat cho nén can thiét 1ap ché do chia
luwéi “day ddc” nhu & Hinh 5. S6 lwong phan tir va sb nut cia ting chi tiét sau khi chia ludi dugc chi

ra & Hinh 6. Vi s6 lugng phan tir 16n nhu vay, két qua mé phong s& rat chinh xac va dang tin cay.

Model (D4) = Mesh

Object Name Mesh
State Solved
Defaults
Physics Preference Mechanical
Felevance 0
Sizing
Use Advanced Size Function Off
Relevance Center Fine
Element Size Default
Initial Size Seed Active Assembly
Smoothing High
Transition Slow
Span Angle Center Fine

Minimum Edge Length

4.,3428e2-004 m

Hinh 5. Thiét 1ap ché d6 chia ludi cho mé hinh

Statistics
MNodes 1380992
Elements h62565
Mesh Metric MNone

Hinh 6. Chia luéi phan tir cho mé hinh

DSt Stuetural
Force

Time: 1,5
27I06B/2018 10:45 SA

[ Force: 4,3033e+ 005Nz

=

e

0,000 3,000m)

1,500

Components: 0,,0,-4,90 3@k

N
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. S
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0,000 3,000 (m)
0
1,500

Hinh 7. Chia ludi va dat luc cho hé théng cau nang lat

Thiét lap cac diéu kién bién, tai trong va cac loai két qua mong mudn sau khi chay mo
phong. Tai trong cuia xe chd san cu tac dung 1én h¢ thong cau nang 1at, luc nang cua xy lanh thuy
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luc va cac rang budc c¢b dinh chi tiét (hinh 4) dugc biéu thi vé chia lu6i va dit luc cho mé hinh
nhu trén Hinh 7. Nhitng két qua mong muon la tong chuyén vi, sttc cing twong dwong va ng
suét tuong dwong trong hé théng clia nghién ciru nay.

Sau khi chay chwong trinh mé phong cho hé thong cau nang lat & cac ché do lam viéc véi
cac goc nang khac nhau, két qua mo phéng dugc biéu thi trén Hinh 8, Hinh 9, Hinh 10 tuong
ung voi trang thai lam viéc khi goc néng 30°, 40O va 45°, Trén Hinh 8, ¢ ché do lam viée voi goc
nang 30° gia tri cuc dai cua téng chuyén vi ket c4u cau nang chi 1a 2,8008e-3m xuat hién tai vi tri
phia trudc cua cau nang Trong khi d6 gia tri stirc cang cyc dai dat 1,0655¢-3 m/m, gia tri cuc tiéu
dat 1,559e-8m/m, va gia tri rng suét cuc dai dat 1,3289¢8 Pa.

B: Static Structural
Total Deformation
Type: Total Defarmation
Unit:

Tirme: 1

28/06/2018 3:33 CH

B: Static Structural
Equivalent Elastic Strain
Type: Equivalent Elastic Strain
Unit: m/m

Tirne: 1

28/06/2018 336 CH

B: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: Pa

Tirme: 1
28/06/20183:37 CH

0,0028008 Max 0,0010655 Max 1,3289e8 Max
0,0024896 0,0009471 1,1812¢8
0,0021784 0,00082671 1,0336e8
0,0018672 0,00071033 8,557
0,001556 0,00059104 7,3820e7
0,0012445 0,00047356 5,0064e7
0,0009336 0,00035517 447007
0,0006224 0,00023679 — 295337
0,0003112 0,0001184 o 1.47657

0 Min S 1,7550e-8 Min o 2 2964 Min

1,750 1,750

Hinh 8. Téng chuyén vi, stic cang twong duwong va tng suit “von-Mises Stress” ctia hé thong cAu nang lat
xe ch sin ¢ trang thai lam viée khi goc nang 30°

: Static Structural

Equivalent Stress

Tyne: Equivalent ron-Mises) Stress
Unit Pa

- Static Structural
Equwa\en\ Elastic Strain

Type: Equivalent Elastic Stray

unit mim Time: 1
Time: 1 ime:
271080181035, 270612018 10:38 54 FTGR0TE 10:38 8A
00011133 Max :gg?ggﬂ Max

0,0030057 0,00098857 .
0,0027 [ oionoseses R
00023143 [ ojooo7az1a 9,132867
0,0019266 [ olonos1ss 769487
0,0015429 [ ojonosess B,1553e7
00011571 [ olono3ri11 4,616687
0,00077143 0,00024742 3,0779e7
0,00038572 Bl 0012372 1,539187
0 3,03%-8 Min 4195,6 Min

0,000

0,000 3,000 gin) 3,000 i)

1,500 1,500

Hinh 9. Téng chuyén vi, stic cang twong dwong va tng suit “von-Mises Stress” ctia hé thong cAu nang lat
xe ch sin ¢ trang thai 1am viée khi goc nang 40°

B: Static Structural

B: Static Structural
Equivalent Elastic Strain

B: Static Structural
Total Defarmation
Type: Total Defarmation

Equivalent Stress
Type: Equivalent (van-hises) Stres;

Type: Equivalent Elastic Strain

Unit: m Unit: m/m Unit: Pa
Tirne: 1 Time: 1 Time: 1
28/06/2018 428 CH 28/06/2018 431 CH 28/06/20184:32 CH

0,0049027 Max 0,0018651 Max 2,3262e8 Max

00043579 0,0016579 . 2,0677e8
0,0038132 0,0014506 o 1,3003¢8
0,0032685 00012434 H 1,5508e8
0,0027237 00010362 I L
000173 00008283 ] e
00016342 000062172 | 7
0,0010895 00004148 b siaorer
00005474 000020726 o zsosier
e 0,000 4,500 ) ) .00 4500 e 0,000 4500
3,0736e-8 Min in

250 =0 2250

Hinh 10. Tong chuyén vi, stic cing twong duong va img suat “von-Mises Stress” cta hé thong cau nang lat
xe chd sin ¢ trang thai 1am viéc khi goc nang 45°

Tiép theo trén Hinh 9 trinh bay két qua ¢ ché do lam viéc cua hé thong ciu nang - 1at xe
vdi gbe nang 40° gia tri cuc dai téng chuyén vi 1a 3,4714e-3m. Trong khi gia tri strc cang cuc dai
dat 1,1133e-3 m/m, gia tri cuc tiéu dat 3,039e-8m/m, va gia tri ung suét cuc dai dat 1,3849¢8 Pa.
Tuong ty ¢ Hinh 10 khi san nang & vi tri 1am viéc 45° gid tri cyc dai téng chuyén vi cua két clu
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cau nang la 4,9027e-3m, gia tri sttc cang cuc dai dat 1,86519¢-3 m/m, va gia tri ing suét cuc dai
dat 2,3262¢8 Pa.

Danh gia chung cho toan hé théng ¢ cac trang thai lam viéc thi gid tri ung suit cuc dai

“yon Mises stress” déu thoa man, tét ca cac gia tri déu nho hon giéi han bién dang dan hoi cta
thép CT38 la 380-490MPa. Ung suét cao nhat dat gia tri 2 ,3262¢8 Pa khi lam vi€c tai trang thai
goc nang cua san nang 1a 45°, tuy nhién voi gia tri ndy vin ndm trong giéi han an toan bén.
Chuyén vi 16n nhat xuat hién voi gia tri 1a 4,9027e-3m ciing tai trang thai lam viéc vi goc nang
clia san nang la 45°, gia tri nay nho va chap nhan dugc. Nhin chung gia tri (mg suat cuc dai déu
thoa min va nam trong gioi han an toan bén.

Do vay, co thé két luan rang, v6i diéu kién lam viéc kho khan nhat theo thiét ké cua hé
thong, d6 bén vé két cau co khi dwoc dam bao an toan trong qua trinh lam viéc. Tuy nhién trong
thuc té dé dam bao an toan cho xe tai khong bi 1at doc khi trut db sin nguyén li¢u ma van thoa
min diéu kién chay tut cua vat li€u sdn cu, tac gid nhan théy & ché d6 lam viéc cta san nang tai
gbc nang 40° can duoc lua chon dé thiét ké cho ché do lam viée trong thyc tién san xuit s& dam
bao ludn théa man cac didu kién trén.

4. KET LUAN

Trén co s& nghién ctru nay da dua ra dugc nguyén ly két cu hé thong cau ning - Iat xe chd
san ci c6 didu khién, truyén dong thuy luc tmg dung trong nha may ché bién sin quy md cong
nghiép ning suat 450 - 500 tin cu/ngay

Khéo sat cac ché do6 lam viéc umg voi cac goc nang khac nhau 30°, 40°, 45° nhung van dam
bao diéu kién an toan vé do bén két ciu, cu thé cho thay

O trang thai ché d6 1am viée véi goc nang 30° gia tri cyc dai téng chuyén vi ctia két cdu
cau nang chi 1a 2,8008e-3m. Trong khi d6 gia tri stic cang cuc dai dat 1,0655¢-3 m/m va gia tri
ung suét cuc dai dat 1,3289¢8 Pa.

‘(_25 ché d6 lam viéc cua hé théng ciu nang-lat xe voi goc nang 40° gia tri cuc dai tong
chuyén vi 1a 3,4714e-3m. Trong khi gia tri stc cang cuc dai dat 1,1133e-3 m/m va gia tri ing
suét cuc dai dat 1,3849¢8 Pa.

Khi san nang ¢ vi tri 1am viéc 45° gia tri cyc dai téng chuyén vi cta két ciu cau nang la
4,9027e-3m, gid tri sic cang cuc dai dat 1,86519e-3 m/m, va gid tri ung sudt cuc dai dat
2,3262¢8 Pa.
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