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Tém tit - Bai bao nay trinh bay vé qua trinh nghién ctru, thiét
ké, ché tao bang tai nghiéng két hop hé théng hat chan khong.
Céac san phdm duoc van chuyén tir biang tai diu vao véi cong
suit khoang 120 san phdm/phut va phai duoc dua Ién vi tri cao
hon 1,0 mét so v6i bang tii dau vao va cho cong suét dau ra
tuong duong la 120 san pham/phut Co céu truyen dong bao
gdm 2 phén | phan van chuyén cua bang tai va phin co cau tao
lyc hit theo nguyén Iy chénh 1éch vén tbc dong khi vao va ra
khoi mot khoang kin ¢6 ranh hep. Toan bo hé théng dugc didu
khién bang bé PLC Mitsubishi FX3G va Board mach Arduino
Nano. Két qua thyc nghiém cho thay, hé théng dap tng tét duoc
yéu ciu thiét ké véi cac sai sb khong dang ké. Khéi lugng san
pham yéu ciu ban diu 1 ¢én 200 gram nhung hé théng dép ting
duoc 1én dén 300 gram do st dung co ciu hit cé cong suit 16n
hon so véi tinh toan.

T khoa - Bang tai nghiéng; Hat chan khong; PLC Mitsubishi
FX3G; Arduino Nano.

1. Pit van dé

Trong hau hét cac day chuyén san xuét tu dong trong
cong nghiép, cong doan phan loai, sap xép theo nhiéu tiéu
chi khéc nhau rat guan trong. De dap tmg nhu cau do, viéc
két hop cé&c co cau co khi truyén thdng nhu bang tai két hop
tmg dung cac k¥ thuat tién tién nham tu dong héa hoan
toan, thay thé strc lao dong ciia con nguoi 1a hét ste quan
trong ciing nhu gop phan nang cao cht luong va nang suat
ctia CAC hé thong van chuyén san pham [1].

Trong c6ng doan van chuyén san pham thi bang tai
dong vai tro quan trong va mang tinh trng dung cao. Bing
tai dang dugc ing dung rat nhiéu trong cong nghiép hién
dai n6i chung va céng nghiép dong géi san pham nai riéng.
Su c6 mat ciia bang tai gidp tiét kiém dugc thoi gian, cong
strc, kinh phi dau tu cho cac hé théng cling nhu linh hoat
hda cac cong doan dong goi san pham doi hoi d6 chinh xéac
va yéu cau vé& mat thim my sau khi van chuyén [2].

Bing tai cong nghiép tmg dung trong céng nghiép can
phai dat duoc nhing yéu cau nhu mirc d6 hoat dong lién
tuc véi cong suat 16n nén can dat dugc cac yéu cau thiét ké,
ché tao phi hop. C4c loai bang tai khac nhau cé nhiing wu
va nhugc diém khac nhau phtt hop véi nhiéu tmg dung khéc
nhau trong thuc t& san xuat [1].

Baéng tai cao su c6 kha nang chiu nhiét, suc tai 1én. Hé
thong bang chuyén bang bang tai cao su Ia hé thong van
chuyén nguyén liéu mang lai hiéu qua kinh té rat cao so voi

Abstract - This article presents the design and manufacturing
process of inclined conveyor combined with vacuum system.
Products are transported from the inlet conveyor at a high speed
of 120 products/min and must be moved to a position
approximately 1.0 meters above the inlet conveyor and give an
equivalent output capacity of 120 products/minute. In this system,
the transmission mechanism consists of two parts, which is the
conveying part of the conveyor belt and the second part is the
mechanism that generates the suction force according to the
principle of air vacuum. The whole system is controlled by
Mitsubishi FX3G PLC and Arduino Nano. Experimental results
show that the system meets the design requirements with negligible
errors. The initial required product volume is up to 200 grams,
but the system can meet up to 300 grams due to the suction
mechanism using a vacuum with a larger capacity than calculated.

Key words - Inclined conveyor; Vacuum; PLC Mitsubishi
FX3G; Arduino Nano.

cac hé thong cling chirc nang. Hé théng van chuyén nguyén
liéu bang bang tai cao su co thé dugc lap dat ¢ nhiéu dia
hinh, nhiéu khoang cach khéc nhau [3].

Béng tai xich ¢ dép tmg kha tbt trong tmg dung tai
dang chai, san pham can do vimg chic. Bing tai xich chii
yéu dugc str dung dé van chuyén tai néng don vi, vi du nhu
tam nang hang, hép ludi dién, va cac dd chira cong nghiép.
Nhirng bang tai ¢6 thé dugec mot hodc hai soi day chuyén
trong cau hinh. Tai dwoc dit trén cac day chuyén, ma sat
kéo tai phia trudc [4].

Bing tai con lan bao gom cAc loai dién hinh nhu bang
tai con lan nhya, bang tai con lan nhuya PVC, bang tai con
lan thép ma kém, bang tai con lan truyén dong bang motor.
Bing tai con lan 1a giai phap phd hop dé van chuyén san
pham véi trong lugng tir nhe, trung binh dén rat nang, trong
cac moi truong thong thuong dén cac moi trudong 6 hoa
chit an mon, bui bam [5].

Bing tai dimg phl hop véi ing dung van chuyén hang
hoa theo phuong huéng Ién th.'?mg dung. Bang tai ding
ciing thuong duge goi la thang may van chuyen hang hoa.
Loai bang tai nay chi yéu dung dé van chuyén céc san
pham hang héa dang hop tir vi tri thap 1én vi tri cao hon
theo phuong thing dimg [6].

Béng tai PVC la loai bang tai cuc ky thong dung dac
biét la ung dung trong nganh céng nghiép dién tir. N6 duge
cac cong ty, tap doan dién tir 16n cia Han Qudc, Nhat Ban
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sir dung nhiéu cho cac day chuyén san xuét cua minh. Bing
tai PVC ¢6 vu diém la d§ bén cao di cung gia thanh ré nén
duoc str dung rong rdi nhat hién nay [2].

~ Bang tdi linh hoat (bang tai con lan xép) dugce st dung
dé van chuyén cac mat hang & nhitng khéng gian nho hep
mot cach thuén tién. Dac biét, nho kha nang co gidn, thay
d6i chiéu dai ma kha nang van chuyén trd 1én linh hoat va
dé dang hon khi thay d6i vi tri lap dit bang tai & cac tmg
dung khéc nhau [5].

Ngoai ra, con c6 mot sO loai bing tai ddc biét khac nhur:
Bing tai goc cong, bang tdi xoan oc, bang tdi rung, bang tai
nhiét, bang tdi PU,... Trong nghién ctru nay theo yéu cau
thict ke cua cong ty ¢6 cac so liéu va dir liéu ban dau theo
yéu cau nhu sau:

- Bang tai van chuyén hop san pham c6 kich thudc:
Rong 60-100mm x dai 100-150mm x cao 25-50 mm; Trong
luong moi san pham tir 100 gram dén 200 gram.

- C4c san pham duoc sap xép khdng dinh nhau.

- Kha ning van chuyén tir 46 cao 500mm dén 1500mm.

-‘Cz‘iu tao ctia bang chuyén I tu do (con lan hodc bing
tai deu duoc).

- Khodng cach gifra cac san phém 1a ngau nhién va han
ché khéng sir dyng thiét bi diéu khién.

- Qﬁu vao bang tai o tdc d6 120 san pham/phut, cong
suat dau ra 120 san pham/phut.

- Khéng duoc sir dung co cau chan/giir san phém lai roi
tha ra. Khong st dung bang tai gan do c6 thé gay hién
twong don C4C san pham

- Yéu cau céac sdn pham khong bi rach, hu hong trong
qua trinh van chuyén.

- Sir dung cang it dong co cang tot.

- Do nghiéng van chuyén cua bing tai nghiéng c6 thé
1én dén 70 do.

Bang tai hoac con lan

Dinh ho#ic ép vao ddu dwoc ‘ ’ Bang tai hoac con lan déu duoc ‘

Gan ngang.
gan doc

Hinh 1. Y&u cdu ciia nghién ciru

Do do, dé giai quyét van dé trén, nhém tac gia da tién
hanh tim hiéu, nghién ctru, 4p dung nhing kién thirc vé co
khi, dién tir va 1ap trinh dé thiét ké thanh cong hé théng
bang tai van chuyén san pham Ién cao véi bé mit c6 do doc
16n. Hé théng dugc yéu cau hoat dong véi do tin cay va
chinh xac tdt, c6 kha nang tly chinh dé phi hop véi nhidu
loai san pham khac nhau. Dap tmg dugc cac yéu cau dit ra
ma quan trong nhit la cong suat van chuyén 120 san
pham/phut.

2. Lwa chon phwong an va tinh toan thiét ké
2.1. Phuwong an thiét ké va lya chon

Phuong an thiét ké 1 & Hinh 2(A) str dung co céu nang
thang dung va xylanh d€ day san pham t6i bang chuyen
tiép theo. Hé thdng c6 cac cam bién quang dé ngat nhip
bang tai sao cho san pham dau ra c6 khoang cach déu.

Hinh 2. Phuirong &n thiét ké 1(A) duing co cdu nang va
phirong &n thiét ké 2(B) ding bdng tdi xodn dc

Phuong an thiét ké 2 & Hinh 2(B) st dung bang tai
khung hinh xoén éc. Théng qua cac con lian & trén bang tai
trung gian dé van chuyén vat Ién trén cao.

Phuong &n thiét ké 3 sir dung co cdu hit du6i bang tai
nghiéng sao cho khi vat di 1én déc s& dugc hat bam vao
bang tai.

O bi dinh bién
dang
Bo truyén

Tl | oy | May hit
DBong Cq ; ; !

Hinh 3. Phirong an bang tai nghiéng chan khong
San pham sau khi di qua phan dau vao phang thi s&
dugc hat bam sét vao bang tai va tiép tuc di chuyén dén
phan nghiéng dé di 1én véi d6 cao 1m vai goc nghiéng la
tlr 500 dén 70°. Chon phuong an thiét ké dya vao cac phan
tich vu diém va nhuoc diém & Bang 1 sau.
Bing 1. Uu va nhugc diém céc phuong &n thiét ké
Thiét ké Uu diém
- D& dang dua vat pham|- Két chu co khi va diéu
Phuong |1én cao. khién phrc tap.

Nhuoe diém

anl |- Khoang céch giita cac|- Cong suét dau ra khdng cao.
vét déu nhau. Khé dat ning suét yéu cau.
- Khoang cach cc vat déu
- Pap tng duoc dwa vét|vao va dau ra khac nhau.
Phuong lén cao. I cmé_m nlqiéu“ khong gian.
an2 |- Cau trdc co khi khéng|Thoi gian tré nhicu. Lyc ly tdm
qua phtec tap. 16n dé 1am vang séan pham.
- Tiét kiém dién tich. |- D& gy hién twong trugt san
pham din dén ket hé thng.

Két cdu don gian hon,
quang duong van chuyén|Két cu co khi twong ddi
Phwong |khong qua dai. phire tap.

an3 |DPat ning suit va chit{Hé thong hat chan khong co
lugng sén phdm nhu yéu|tinh phi tuyén 16n.
cau.
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Thong qua viéc danh gia uu diém, nhugc diém, tinh kha
thi va hiéu ning cta moi phuorng an. Nhom nghlen cou da
quyet dinh lyra chon phwong an 3 dé thuc hién vi cac ly do sau:

Phuong an 1 thoi gian van chuy:én bang co cau nang va
xylanh déy cho cong suat thap va dé gay hién tuong 13t san
pham dan dén bi hu hong san pham. Phuong an 2 néu st
dung con lan va chicu dai bang tai 16n dan den thoi gian
cho s& lau, dé bl dap thi phai tang toc do van chuyén [én
nhicu lan trén bang tai xodn dan den viéc dé bi truot va don
san pham. COn phuong &n 3 thi c6 c4c uu diém sau:

- Hé théng don gian, d& ché tao hon.

- Pap ung duge nhiing yéu c:?}u cua nghién ctu vé goc
nghiéng 16n, quéng duong van chuyén san pham khong qua dai.

- D& dang 1ap trinh cho chuong trinh diéu khién.

- Giai quyét dugc van dé vé Cﬁng’ sudt san pham véan
chuyén Ia 120 san pham/ph(t vi chi yéu phu thudc vao toc
do cua bang tai.

- C6 thé van chuyén da dang san pham.

- Tuy nhién, viéc bd tri dong co ¢ phia dudi khong hop
ly, do d6 dong co duoc diéu chinh giua Ién phia trén cao dé
kéo bang tai nham dam bao hiéu suat nhu thé hién ¢ Hinh 7.
3. Tinh toan thiét ké
3.1. Tinh to&n lwa chon ddng co bang tii

Cong sudt ludn 1a yéu té can phai xac dinh trude tién
khi tinh toan chon dong co cho bang tai. Cong suat nay la
tong hgp cua cac thanh phan co ban sau:

- CONg suét can thiét dé chay khong tai.

- CONg suét can thiét dé di chuyén vat trén bang tai.

- COng suét can thiét dé thing lyc ma sét.

ﬂ Téng hop cua 2 thanh phﬁp dau la cong suét can thiét
dé chay bang tai.Tinh cdng suat dong co:

N
Nge = ; (1)

Trong do, Ne: la cdng suat can thiét cho dong co (W),
N Ia cong suat trén bang tai (W), n la hiéu suat chung cia
bang tai.
Xac dinh cong suat N (W):
N =Fv 2
‘Trong do, F la luc kéo cta bang tai (N), v la van toc lon

nhét cia bang tai (0.6 m/s) dé dap tng yéu cu cong suét
120 san phdm/phut.

Luc kéo bang tai [7]:
F = mkfqg 3)
_ Trong d6, m lakhoi luong t0i da trén bang tai 6 kg (bao
gom day dai va san pham), k la 2¢ so an toan duwoc chon
bang 1.5, g la gia toc trong truong 1a 10m/s? f la hé so ma
sat gitra san pham va bang tai 0.1 [1].
Suy ra:
N = Fv = 54 (W) (4)
Hiéu suét chung cua hé thong 1a
n=n,Mn’, =0,95x0,99° = 0,931

Trong d6, n,: Hiéu sut b truyén dai; 1,,;: Hiéu sudt  lan.

Cong suét c?m thiét cua dong co la:
Nee = =58 (W) ®)

0 931

Dé phi hop voi yéu cau di duge tinh toan, tac gia chon
dong co AC tich hop hop giam tdc cong suat 100W loai
GV18-100W-10S, ti s6 truyén 1/10, tbc do~140 vong/pht.

Van tdc thang bang tai t6i thiéu theo yéu cau 12 0,6 m/s
twong duong 36 m/phlt va dudng Kinh tang béang tai thiét
ké 12 100 mm, dé dam bao do chinh xac va tranh dao dong
rung lic tac gia chon bo truyén dai rang véi ti sb truyén
gilta tryc dong co va truc tang bang tai 1 1:1. Tu d6 suy ra
dugce toe do ti thiéu cia dong co 1a 115 vong/phat, do do
dong co duoc chon vai 140 vong/phit 1a dap tng yéu cau.

3.2. Tinh chon cong sudt may hit

Bang tai

San phé m
Lwc hat

Hop hat

Hinh 4. Nguyén Iy hit chan khéng sdn phdm
Hinh 4 thé hién nguyén Iy hit chan khéng dé san phim
bam chit vao bang tai nham tranh tinh trang bj rét, truot khi
di chuyén & bé mit c6 goc nghiéng 16n. Trong Hinh 5, Py, Py
Ia tAc dong ctia trong truong theo phuong bang tai va vudng
g6c bang tai, Fn 1a Iuc hit can thiét, N 1a phan lyc cta vat
trén bang tai, fms 12 lwc ma sat, a 12 goc nghiéng cta bang tai.

800 140

Hinh 5. So'd6 lirc phan tich liec hut tir bé mdt bang tdi
Dé vat khong bi truot trén mat dai nhu Hinh 5 thi

frns > Px (6)
Ma frs = (LN, v&i u=0,1 12 hé s6 ma sét cua dai thi

UN > Py @

& WPy + Fr) > Py (®)
v6i Fn 1 Iyc hit can tim. V6i p = 0,1, ta co

Py + Fn > 10.P 9)
Luc hit can thiét 1a

Fnh > 10Pyx — Py = 10mgsina — mgcoso. = 14,1(N) (10)

Khéi lugng vat 16n nhit m=200 gram, goc o 16n nhat
theo thiet ké 1a 70°. Chon Fy bang 15N dé tinh toan cac
budc tiép theo.

Ap sudt tic dung lén mdi san pham (kich thudc
100mmx150mmx30 mm) la

PZ?_0015_1000( )
Phén dai nghiéng c6 thé chira téi da 13 hop cuing 1 lic,

(12)
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khi d6 &p suat Pr, ma hé thong hit tao ra dé giir san pham,
taco
Pn = 1000%13 = 13000 (N/m?) (13)
Thé tich phan hop hit chiéu dai 1500mm nhu thé hién
& Hinh 6 dugc tinh gan dung véi tiét dién 50mmx80mm va
khe hoé 2mm 14
Vigp = 1,500%0,05%0,08 = 0,006 (m3 (14)
Thé tich duong éng co cé’u hat véi chiéu dai 6ng tam
tinh 12 2500 mm c¢6 bén kich ong hat 12 50 mm (Hinh 6) la

Viing =2,57R2 (15)
=> Vg = 7x0,05°x2,5 = 0,020 (M)
Téng thé tich hit Vi 1a
Vh = Vigp + Ving =0,026 (m?) (16)

Do co c"?iu hat str dung 2 16 hit nén mdi 16 hat s& hat
luu lugng bang the tich cd co cau nén lugng khi hut ra trong
1 gidy c6 thé lay bang 2 lan thé tich cac bo phan 6ng dan
va hép hat nhu ¢ Hinh 7.

Q = 2Vy= 0,052 (m®/s)
Tir d6, cdng suat hit cua dong co hit c6 thé tinh 1a
Np = PrQn = 13000%0,052 = 676 (W) (18)

Dé bl lugng khi bi thoat di nhiéu do cau triic co khi
chua duoc gia cdng nén hé thong lua chon chon may hat
c6 cong suat hit 1000W tr¢ 1én. O nghién ctru nay sir dung
may hat bui Hitachi cv-sh20v cong suat 2000W.

17

Khe hé 2mm

50 mm

o
80mm 1000mm

!\l’

>

Hop hat
Hinh 6. Cdu tao hgp hit chan khong

Hinh 7. M6 hinh bang tdi hit chan khéng

Tiét dién cua 16 hit cia may hat la
Amn=m.R?=3,14x0,05?=0,00785(m?), do do6 de luc hit may
hat khong thay doi qua nhicu thi tiet dién khe hit phai nho

hon Amn, v6i chiéu dai hop hut 1a 1,5m thi
Aune=rd = rx1,5 < 0,00785 =>r < 0,0052 (m) (18)
Dé tao luc hat phi hop va trir bot hao ton nhiéu do dic
tinh khi dong hoc phtre tap cua dong khi va qua trinh chay
cua bang tai thi mot hop chan khdng bang thép tiét dién

50x80 mm dugc bit kin 2 dau va c6 khe hé nhé 2 mm nhu
trén Hinh 6 dugc dit bén dudi hé thong bang tai nhu ¢ Hinh
7, trén hop hat c6 2 15 tron dwong kinh 44 mm dugc gén
v6i may hit dé tao Iuc hat nhu nguyén ly may hit byi.
Dai PVC cua bang tai ¢6 bé rong 180mm va day 2mm
dugc khoét cac 16 tron nho & chinh gifta c6 duong kinh
khoang 40mm cach déu nhau véi khoang cach giira 2 tam
lién ké khoang 100mm dé tao ra Iyc hut dinh cac san pham
tranh bi trugt xudng khoi bang tai nhu nguyén Iy thé hién
& Hinh 4. Khung gié d& st dung thép hop 30 x 30 mm gia
cong lién két v6i nhau bang phwong phap han.
3.3. Thiét ké hé théng dién diéu khién

KHOI NGUON

z

e g s
& &g S
=2 o, o [
z 3% g
=) [a- e =X
E & h
3

Hinh 8. CAc khoi ky thudt trong hé thong

Khdi ngudn sir dung ngudn dién xoay chiéu 220VAC —
50Hz dé cap ngudn cho dong co AC, may hdt va ngudn
24VDC dé cung cép dién cho cam bién, PLC va cac thiét
bi khac.

Khéi xtr I trung thm vai bo diéu khién kha lap trinh
PLC FX 3G-60MT/ES dé diéu khién toan hé thong. PLC
nhan tin hiéu, xtr If va didu khién co cdu chip hanh [8].

Khdi cam bién sir dung cam bién lazer dé thu thap dir
liu giri vé& khéi xur I trung tm. Mach Arduino nhén tin
hiéu tir PLC thuc hién dém va hién thi sé lugng san pham
theo nguyén ly quét LED ding IC74HC595 va hién thi trén
2 LED 7 doan s6 luong san phém. Mach nhan tin hiéu dém
vareset tir PLC théng qua 2 chdn D10 va D12 ctia Arduino.

PLC Diéu khién
FX 3G-60MT/ES

LED 7 doan
Aém sin phi

Nhan

( ) Batdau ) < st
S

Nhin
Stop?

Ddng co, May hut,
Cam bién dém

‘ S

}i ,

Hinh 10. Luu do thudt toén ciia chwong trinh chinh

Cosn
phdm?

DEm sin pham,
Thai gian
o
( Kétthic )
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Hlnh 11 Anh chup thiee té cia he thong bang tai

T so dd k¥ thuat ¢ Hinh 8, nhdm nghién ctru da thiét
ké hé théng diéu khién dién nhu thé hién trong Hinh 9.
Chuong trinh cta hé théng dwoc mo ta nhu trong luu do
thuat toan & Hinh 10 twong tmg véi 2 nat diéu khién “Start”
va “Stop” dé bat dau chay hé thong hodc dimg hé théng.
M0 hinh thuc té duoc ché tao nhu duoc thé hién & Hinh 11.

4. Két qua va thio luin va huéng phat trién
4.1. Két qua va théo lugn

Sau khi hoan tat md hinh hé thong va tién hanh chay
thir v6i CAc san pham can van chuyén 1a hop carton kich
thude 100mmx150mmx30 mm dugc cép lién tuc & phan
dau phing cua bing tai theo chidu doc. Sau 4 1an chay thu
nghiém cho mdi loai san pham lan luot cd trong lugng ting
dan tir 100 gram dén 400 gram, mdi lan chay thir nghiém
v6i 20 san phdm c6 cing trong lwong. Nhém nghién ciru
¢6 nhing két qua va thao luan nhu sau:

- Hé thdng hoat dong dung yéu cau dua san pham I&n cao
1000 mm. Céng suit van chuyén dau ra dat duoc ning suat
khoang 120 san phdm/phut va c6 thé nang cao thém ning
suét bang viéc diéu chinh tdc do cuia bang tai 1én cao hon.

- C6 mot sb truong hop san pham bi tré tai diém tiép
xuc udn cong khi di 1én phan nghiéng cua bang tai chan
khéng trong trudng hop san pham c6 khi lugng 300 gram
tré 1én. Tong cong khoang 6,25% cd bj tré & trong céc lan
chay dbi véi san pham c6 khdi lwong 300 gram.

- Khoi lugng san pham vén chuyén yéu cau la 200 gram
nhung khi thir nghiém c6 thé van chuyén lén dén 300 gram
do méy hit sir dung trong thuc nghiém c6 cong suét 1on
hon tinh toan. Khi thir nghiém véi san phdm 350 gram va
400 gram thi khéng dua Ién duoc.

- Thanh céng cua nghién ctru gidp hd trg tot hon cong
doan déng goi san pham, dan nhan,. .. trong cac day chuyén
san xut va dong goi.

4.2. Huéng phat trién

Str dung may hat chuyén dung c6 cong suat 16n va c6
thé didu chinh Iyc hit dé van chuyén duoc da dang san
pham hon. Sir dung dong co ¢ cdng suit 1én va téc do
nhanh két hop v6i cac bo diéu khién theo sai 1éch nhu PID
(vi phan-tich phan-ti 1¢) hon dé dap ung vé mit toc do va
d6 chinh xac cao hon cho bang tai [9] — [11]. Thiét ké va
hoan thién két cdu co khi c6 kha nang dong mé linh dong
cling nhu tang giam do rong khe ho dé gia ting ap suat hat

t6t hon nham giam thiéu sai s6 va dam bao d6 cimg vimg
dé hé thong c6 thé hoat dong trong thoi gian lau dai.

5. Két ludn

Hg¢ thong bang tai chan khong dugc thiét ké, ché tao va
mg dung thanh cong trong viéc giai quyét bai toan véan
chuyén vat Ién cao v6i mat phing c6 do nghiéng 16n. Trong
gi6i han nghién ctru nay chi van chuyen 1 chiéu la di 1én, tuy
nhién khi can van chuyén huéng xudng nhung tranh tinh
trang 1at va truot thi bang tdi chan khong nay van tmg dung
t6t nhur thé hién ¢ phan tinh toan lyc hit can thiét dé chong
truot & Muc 3.2. Pay 1a nguyén miu dau tién va phan gia
cong co khi van mang tinh thu cong nén van con mot vai han
ché nhu hién twong 1éch tai, tiéng 6n 16n tir hé thong. Tuy
nhién, cac tac gia khing dinh trong gidi han hiéu biét cua
minh nghién ctru nay c6 tinh sang tao mai, viéc Gmg dung
nguyén ly hat chan khdng vao bang tai trong van chuyén cac
san pham c6 d6 nghiéng 16n chua c6 nghién ciru ndo dugc
cdng bb tinh dén thoi diém nghién ctru nay dugc béo céo.

Loi cdm on: Nghién ctru nay duoc tai trg boi cong ty
Sunfield, Nhat Ban va sy gilp d& cua ky su L& Qudc
Vuong va Hoang Dinh Tién trong qué trinh ché tao va thuc
nghiém hé théng.
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