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1. Khai quat vé Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam 1a co quan béo chi thuc hién ngdn luan - 1y ludn cta Tdng hoi Co khi Viét Nam, dong thoi la tleng
n6i, kénh thong tin chinh théng cua nganh Co khi Viét Nam. Tap chi cung con 14 dién dan nghién ciru khoa hoc cta cdc nha quan
ly- khoa hoc-chuyén gia- nghlen cgu sinh, hoc vién cao hoc, ... trén ca nudc, do d6 da dugc B¢ Khoa hoc va Cong nghé cap ISSN
2615 - 9910 (md s6 chudn quéc té doi voi xudt ban pham nhiéu ky) va Hoi d‘éng Chikc danh Gido sw Nha nieée cong nhdn tinh diém
cong trinh khoa hoc-bai bao khoa hoc.

Tap chi Co khi Viét Nam c6 nhiém vu tuyén truyén, pho blen chu truong chinh sach cua Dang, phap luat cua Nha nudc va
dinh huéng phat trién, hoat dong cua nganh Co khi Viét Nam; cong b cong trinh khoa hoc, két qua nghién ctru va chuyén giao cong
nghe chuyén dé khoa hoc va cong nghé c6 ham luong khoa hoc va gia tri thuc tlen cao cta nha quan ly-khoa hoc-chuyén gia, giang
vién, nghién ctru sinh, hoc vién cao hoc, ... trong nganh Co khi va lién quan dén linh vuc Co khi. Ngoai ra, Tap chi ciing con la noi
cong bo nhitng phat minh, sang ché, két qua, thanh tich, dién hinh tién tién trong hoat dong nghién ctru khoa hoc, quan ly, dao tao va
san xuat, kinh doanh linh vuc Co khi ¢ trong va ngoai nudc t6i dong dao ban doc.

2. Viée cong bd cong trinh khoa hoc/ ding bai bao khoa hoc trong nganh Co khi va lién quan dén Iinh viee Co khi trén
Tap chi Co khi Viét Nam:

Tap chi Co khi Viét Nam nhan cong b cong trinh khoa hoc/ dang bai bao khoa hoc trong nganh Co khi va lién quan dén linh
vuc Co khi cua nha quan ly-khoa hoc- chuyen gia-nghién ctru clru sinh, hoc vién cao hoc.,... trén Tap chi Co khi Viét Nam (ban in g1ay)
gom: 'Co khi Ché tao may, *Co khz Quéc phong, *Co khi Gigo thang, ‘Co khi Nong- lam nghzep ’Co khi Xay dung Co khi Thity san,
"Co khi Pia chat, *Co khi Hoa chat, *Co khi Bdo quan ché bién nong lam thiry san, "’Co khi Béng cor dot trong, "'Co khi O 16 - May kéo,
2Co khi May thiy khi, *Co khi Céng nghé nhiét lanh, '*Co khi mdy nang lwong, *Co khi Céng nghé dét, "°Co khi Cong nghé cat may,
"Co khi Co-dién tir, *Co khi Ky thudt hé thong cong nghiép, *Co khi dao tao nguon nhdn luc va nghién ciru chuyén giao.

3. Thé 18 vé cong bd cong trinh khoa hoc/ diing bai bao khoa hoc trong nganh Co khi va lién quan dén linh vwe Co khi trén
Tap chi Co khi Viét Nam. Do dé, cong trinh khoa hoc/ bai bdo khoa hoc khi dugc diang trén Tap chi Co khi Viét Nam phai
dam bao cac yéu cau, nhu sau:

3.1. Yéu ﬂcﬁu chung: Cong trinh khoa hoc/ bai bao khoa hoc dang trén Tap chi Co khi Viét Nam phai la két qua nghién ctru gbc;
bai bao tong quan hodc bai viet thong tin khoa hoc (short communications).

3.2. Ban thdo: Bai bao dang trén Tap chi Co khi Vi¢t Nam, gdm c6 cac phan:

1. Tén bai bao (bang tleng Viét va bang tleng Anh)

2. Tén tac gia, dong tac gia (kém theo ghl chu vé chire danh khoa hoc, hoc ham, hoc vi, tén co quan cong tac, emall)

3. Tom tét bai bao bang tiéng Viét va tiéng Anh khong qua 350 tir (bao gom co tur khoa tiéng Viét va tiéng Anh, dbi véi cum
tir khoa c6 khoang 5 - 15 tir khoa).

4. bat van de.

5. Vat liéu va phuong phap nghién ctru.

6. Ket qué va thao luan (c6 thé tach thanh 2 phan riéng biét: Két qua, Thao luén).

7. Két luan.

8. Tai liéu tham khao (trich dn theo dung quy dinh bai bao quoc té).

Ban thao dugc soan trén may vi tinh, sir dung Unicode, kiéu chir Time New Roman, ¢& chir 14, trén gidy A4 - mot mat,
ché d6 dan dong: “1.5 lines spacing”, can 18 trai pha1 moi bén: 3 cm, cdn 1& trén dudi: 2,5 cm, ché do 1&: “Justlﬁed” Dung luorng moi
bai bao khoang 1.600-2.500 tur. Cac do thi, hinh va anh can trinh bay rd rang.

C4c thuat ngit khoa hoc néu chua duoc Viét hoa thi uu tién dung nguyén ban tiéng Anh. Cac ky hidu viét tt cdn phai giai
thich khi xudt hién Ian dau.

Thu ty bang va hinh dugc danh s theo trinh tu trong bai, khéng danh theo thir tw d& muc. Khong duge viét tit cac tidu muc,
tén bang, hinh v&. Tén bang dugc ghi bén trén bang, tén hinh vé duoc ghi bén dudi hinh. Cha thlch in nghleng

Chi co nhlrng tai liéu duoc trich dan thyug sy trong ndi dung bai Vlet méi dua vao phan tai liéu tham khao. Tai liéu tham
khao dugc sap xép theo thu tur trich dan (ta1 liéu tiéng nudc ng0a1 dugc sap xep theo ho cuta tac gla tai liéu tleng Viét sap xep theo
tén tac gid) va theo trinh tu: tén tac gid, nam xudt ban trong ngoac don (. ); tén sdch, tén nha xuat ban, noi xuat ban (d01 voi sach)
hodc tén bai bao, tén tap ch1 tap, s6 (461 v6i bai bao), trang dau va trang cudi cua tai heu D4i voi nhimg tai liéu khong c6 tac gia thi
xép theo chit cai cta tir dau tién cta co quan ban hanh tai li¢u. Trong ban thao, & nhimg ndi dung tac gia da tham khao hodc sir dung
ket qua nghién clru tir cdc tai liu khoa hoc khac, can danh dau bang so6 (dat trong dau [...]) - 1a s6 thur ty cua tai liéu xép trong danh
muc cac tai liéu tham khao. Tai li¢u tham khao can ghi theo ngdn ngir goc, khong phién am, khong dich.

3.3. Giri hodic ndp bai: Ban thao gdm 2 ban in va 1 ban dién tur. Khi dang ki ndp bai, cac tac gia co thé dé xuét 2 phan bién. Viéc
chon cac phan bién chuyén mén phu hop thude quyén cua Hoi ddng Bién tap Tap chi Co khi Viét Nam.

3.4. Phin bién: Sau khi nhan bai viét giri dang ding véi Thé thiic quy dinh ctia Tap chi Co khi Viét Nam, Hoi dong Bién tap s& gii
bai viet cho cac phan bién.

Nhiing bai viét duoc chép nhan dang, cac tac gia s€ nhan dugc thu phan hdi ciia Hoi ddng Bién tap vai thoi gian stra chita
duoc yéu cau tuy theo chat lugng cua bai viét. Ban stra chita lan cuoi cia tac gia s€ duogc coi 1a ban goc.

Ban thdo c6 thé ndp truc ti€p hodc guri qua E-mail cua Tap chi. | . .

Quy tac gid muon bict thém thong tin, xin vui long lién hé véi TOA SOAN TAP CHI CO KHI VIET NAM

Pia chi: $6 4 Pham Vin Ddng (trong Vién Nghién ctru Co khi), phudng Phi Dién, TP. Ha Noi
Dbién thoai: (024) 37 920 650 - 0985 696 263 / 0982 254 465
Email: Tcckvn.bbkh@gmail.com * Website: cokhivietnam.vn
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UU - TRAO DO

THIET KE VA CHE TAO MO HINH MAY PHAN LOAI KIM LOAI BEN
RA KHOI HON HOP

DESIGN AND MANUFACTURE OF A MODEL MACHINE FOR SEPARATING
FERROUS METALS FROM A MIXTURE

Tran Minh Tién, Dwong Thi Van Anh, Ho Pic Huy, Hoang Quéc Vinh, Lé Thanh Huy,
Nguyén Chi Sinh
Trudng Dai hoc Su pham K§ thuat Thanh phé Ho Chi Minh
Email: anhdtv@hcmute.edu.vn, lethanhhuy.codia@gmail.com;
nguyenchisinh68@gmail.com; 21144 130@student. hcmute.edu.vn;
21144386@student.hcmute.edu.vn; 21144 138@student. hcmute.edu.vn

TOM TAT

Hien nay, quan Iy chat thai cong nghiép dang nhan dwoc su quan tdm ngay cang cao nham
glam thiéu 6 nhiém maéi truong va toi wu héa viéc sir dung tai nguyén. Diéu nay da thic day sw phat
trién ciia cdc hé théng phdn tach kim loai den ngay cang hién dai héa va cé nang sudt cao. Cdc
loai may phan loai kim loai den trong cong nghiép da dang vé mau md. Viéc lwa chon thiét bi phu
hop phu thuéc vao khoi luong can phan loai, kich thuoc vat lieu, va kha nang tai chinh cua doanh
nghiép. Bén canh dé, thoi gian phan loai la mét yéu té quan trong dnh hwéng dang ké dén hiéu qua
ciia qud trinh phan loai kim logi tw ddng. Mot trong nhitng thanh phan quyét dinh dén thoi gian nay
la cum phan loai tw dong (Automated Classification Separator - ACS). ACS dong vai tro quan trong
trong viéc tach kim loai den ra khéi hén hop tap chdt phire tap, dam bdo qud trinh phdn logi dién
ra lién tuc va linh hoat.

Twr khéa: May tach tu; Magnetic separator, Bang tai nam cham,; Kim logi den; May phan
loai kim loai den.

ABSTRACT

Currently, industrial waste management is receiving increasing attention to mitigate
environmental pollution and optimize resource utilization. This has driven the advancement of
high-efficiency and modernized ferrous metal separation systems. Industrial ferrous metal sorting
machines vary in design and functionality, and the selection of appropriate equipment depends on
factors such as sorting capacity, material dimensions, and financial constraints of the enterprise.
Moreover, sorting time is a critical parameter that significantly influences the efficiency of automated
metal classification processes. A key component in determining this duration is the Automated
Classification Separator (ACS). The ACS plays a pivotal role in separating ferrous metals from
complex impurity mixtures, ensuring continuous and flexible classification operations.

Keywords: Magnetic separator; Conveyor belt magnet; Ferrous metal, Automated metal sorting system.
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1. GIOI THIEU

Trong béi canh cong nghiép hoa va hién
dai hoéa ngay nay, rac thai cong nghi¢p da tro
thanh mot vin dé moi trudng va kinh té cap
bach. Cac hoat dong san xuat, gia cong co khi
va ché tao lién tuc tao ra mot luong 16n phé
liéu, bao gém kim loai, nhya, thuy tinh, phé
lidu dién tu, tro ddy, cat phan xudng va nhidu
loai chit thai khac [1]. Trong s6 do6, kim loai
den (chu yéu 1a sit va thép) chiém ty 1 dang ké
va mang gia trj tai ché cao, dong vai trd quan
trong trong viéc cung cip nguyén liéu tho cho
cac nganh cong nghiép [2]. Vi¢c tach va phan
loai kim loai den ra khoi hon hop rac thai cong
nghlep khong chi gitp t6i wu hoa qua trinh tai
ché ma con mang lai loi ich kinh té, giam thiéu
tac dong tiéu cuc dén méi truong va thic day
phat trién bén virng [3].

(*) Thue trang va y nghia ctia phan loai rac
thai cong nghiép

Réc thai cong nghiép 1a san phiam phu
khong thé tranh khoi trong cac qua trinh san
xuat. Theo nghién ctru, khdi luong rac thai
cong nghiép toan ciu dang gia ting nhanh
chong, véi hang ty tan duogc tao ra mdi nam [4].
Dic biét, kim loai den, do tinh chit vat ly va
gié tri kinh té, 1a muc tiéu chinh trong cac chién
lugc tai ché. Tuy nhién, hon hop rac thai cong
nghiép thuong rat phic tap, bao gom cac vat
liéu c6 kich thude, hinh dang va dac tinh khac
nhau, khién viéc phan loai tré' nén kho khan [5].
Céc phuong phap phan loai thu cong hién nay
khong chi tén thoi gian, cong stc ma con kém
hiéu qua, dé bo sot kim loai co gia tri hodc gy
6 nhidm thir cap [6]. Do d0, viéc phat trién cac
thiét bi ty dong hoa dé phan loai kim loai den 1a
mot nhu cau cé'lp thiét, nham cai thién hiéu suét,
giam chi phi lao dong va bao vé moi truong.

cokhivietnam.vn

Phan loai kim loai den mang lai nhiéu
loi ich thiét thuc. Thir nhét, nd hd tro tai ché,
giup giam sy phu thudc vao khai thac tai nguyén
thién nhién, von dang can kiét [7]. Tht hai, viéc
tai str dung kim loai den gop phan giam luong
réc thai chon lap, tir d6 giam thiéu 6 nhidm dat
va nude [8]. Cubi cung, kim loai tai ché c6 thé
duoc sir dung dé san xudt nguyén liéu tho, cung
cip cho cac nha may luyén kim, co khi va xay
dung, tao ra gia tri kinh té dang ké [9]. Nhitng
loi ich nay da thiic ddy sy quan tim cua cic nha
nghién ctu va doanh nghi¢p trong vi¢c phat
trién cong nghé phan loai rac thai cong nghiép
tién tién.

(*) Thach thirc trong phan loai kim loai den

Viéc tach kim loai den ra khoi hon hop
ric thai cong nghiép ddi mat véi nhidu thach
thirc. Pau tién, hdn hop rac thai thuong cod
thanh phan khong dong nhat, bao gdbm nhua,
thity tinh, phé liéu dién tir, chat hiy tir 6 to va
cac vat liéu khac, doi hoi cong nghé phan loai
phai du linh hoat dé xur 1y [10]. Thir hai, kim
loai den trong rac thai c6 thé ¢ nhiéu dang khac
nhau, tr manh vun nhé dén cac khoi 16n, voi
kich thudc va hinh dang da dang, lam phuc tap
hoa qua trinh nhan dién va tach [5]. Thu ba, cac
phuong phap phan loai hién tai, chang han nhu
st dung nam cham hodc cam bién quang hoc,
van con han ché vé d6 chinh xac va kha niang
xtr Iy khéi luong 16m [6]. Cubi cung, chi phi dau
tu cho cac hé théng phan loai tu dong thudong
cao, gay kho khan cho cac doanh nghiép vira va
nhd trong viéc &p dung cong nghé [4].

(*) Gidi phap va muc tiéu ctia nghién ciru

Nhan thy nhimng kh6 khin néu trén, dé
tai “Nghién cuu, thiét ké va ché tao mo hinh
may phan loai kim loai den ra khéi hon hop”
dugc thuc hién nham phét trién mot thiét bi tu
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dong hoa, hiéu qua va tiét kiém chi phi. Muc
tiéu chinh ctia nghién ctru 1 thiét ké va ché tao
mdt mo hinh may c6 kha nang tach kim loai den
(sat, thép) ra khoi hdn hop rac thai cong nghiép
mot cach nhanh chong, chinh xac va than thi¢n
vo1 moi trudng. May s€ sir dung cac cong nghé
tién tién nhuw nam cham dién, cam bién va hé
théng co khi dé nhan dién va phan loai kim loai
den, ddng thoi t6i vu hoa quy trinh van hanh dé
phu hop véi thyc té san xuat.

Cu thé, mo hinh may duoc thict ké voi
cac yéu cau sau:

1) Hiéu suét cao: Pam bao ty 1¢ tach
kim loai den dat trén 90%, giam thiéu that thoat
vat liéu c6 gia tri.

2) Tinh linh hoat: C6 kha nang xu ly
cac loai rac thai cong nghiép v6i thanh phan va
kich thudc khéc nhau.

3) Tiét kiém chi phi: Str dung cac vat
lidu va linh kién dé tiép can, giam chi phi ché
tao va bao tri.

4) Than thién méi trudong: Giam thiéu
phat sinh bui, tiéng 6n va cac chat 6 nhiém
trong qué trinh van hanh.

(*) Phwong phap tiép cin va y nghia thyec tién

Dé dat duoc cac muc tiéu dé ra, nghién
ctru s& 4p dung phuong phap tich hop, két hop
giita 1y thuyét va thuc nghiém. Giai doan dau
tap trung vao viéc phan tich dac tinh cia kim
loai den va hon hop rac thai, tir d6 lya chon
cong ngh¢ phu hop nhu nam cham dién hoac
cam bién tir tinh [7]. Tiép theo, cac ban vé& k§
thuat va mo6 phdng 3D s€ dugc thuc hién dé tbi
wu hoa thiét ké co khi cia may. Sau khi ché tao
mo hinh, cac thir nghi€ém thuyc té s& duoc tién
hanh dé danh gia hiéu suit, d6 bén va kha nang
tmg dung cta thiét bi trong méi trudng cong
nghiép [8].
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Vé mit thyc tién, mo hinh may phan
loai kim loai den hira hen mang lai nhiéu gia tri.
Dbi v6i doanh nghiép, thiét bi giup ting hi¢u
qua tai ché, giam chi phi xu 1y rac thai va tao
ngudn cung nguyen liu 6n dlnh [9]. Béi véi
xa hoi, may gop phan thic day nén kinh té tuan
hoan, giam thiéu 6 nhiém méi truong va nang
cao nhan thirc vé tai ché [10]. Ngoai ra, thiét bi
nay co thé dugc diéu chinh dé phu hop véi cac
nganh cong nghiép khac nhau, tir luyén kim, co
khi dén xur 1y chat thai d6 thi, mo ra tiém ning
ung dung rong rai.

2. THUC TRANG PHAN LOAI HON HQP
KIM LOAI PEN VA PHUONG AN THIET
KE CO CAU PHAN LOAI CHO CUM
PHAN LOAI

2.1. Thuc trang thwc té ciia phwong phap
phén loai pho bién & Viét Nam hién nay

O Viét Nam, da phan moi hoat dong
phan loai sir dung tay véi strc nguoi 1a chi yéu.
Doi voi cdc xuong cong nghiép nho hau hét
moi vige phan loai déu bang phuong phap thu
cong rat tén kém thoi glan va c6 thé sai sot gy
lang phi vat liéu tai ché. Vi cong nghé k¥ thuat
ngay cang tién tién va hién dai héa giup giam
strc lao dong cua con nguodi, may phan loai kim
loai den dugc ra do1 voi da dang chiic nang va
cong suat phit hop v6i moi nhu cau st dung.

Hinh 1. Phan logi thu cong
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Hinh 2. May phan logi tw dong

2.2. Phuwong an phin loai kim loai den bang
may phan loai kim loai

Str dung co cdu tir trudong cua nam
cham vinh ctru dwoc gin xung quanh 1 tryc
rulo cua may, cum phan loai (ACS) sé dugc dat
nam & chd ma hdn hop gdm nhiéu chat vo dinh
hinh va kim loai den di qua. Khi di qua, nho tur
truong ma kim loai den b1 hut lai con nhirng vat
liéu khong c6 tur tinh thi di qua.

Uu diém: Niang suat, d6 chinh xéc cao,
lwgng nhan cong van hanh it, c6 thé hoat dong
lién tuc.

3. MO HINH VA NGUYEN LY HOAT
PONG CUA MAY PHAN LOAI KIM LOAI

Cin cr vao cac yéu cau k¥ thuat cua
qua trinh phan loai kim loai, mo hinh thiét ké
cua may duoc dé xuét nhu hinh 2, may dugc
thiét ké voi 3 cum chinh: cum chira, cum truyén
dong, cum phan loai.

(*) Péc tinh ctia may phan loai kim loai ty dong

+ Cum phan loai véi kha nang phan
tach hon hop chinh xéc cao.

+ Str dung nam cham vinh ctru cho qua

trinh may hoat dong lién tuc khong gay gian
doan.

+ Cum truyén dong gitp hdn hop duoc

trai déu tir cum chira di chuyén t6i cum phan
loai tranh hon hop tu thanh cum.

(*) Nguyén ly hoat dong ciia may phan loai
kim loai

N i
Hén hop vat N .
& Cum phan loai

g

Kim loai den

Hinh 3. So' do6 khéi mé phong hoat dong ciia méy
phdn loai kim logi den

Hinh 4. M6 hinh hé thong ACS
(1) Nam cham, (2) Ru lo; (3) Thanh bang tai,
(4) Mdang truot; (5) Mo to.

Cin clr vao cic yéu cau ciia qua trinh
phan tach kim loai den cuia may phan loai,
nguyén Iy hoat dong ctia hé thong ACS duoc dé
xuat nhu Hinh 4. Khi may bat dau hoat dong,
hon hop kim loai dung trong cum chua s& dugc
van chuyén doc theo bang tai. Sau khi dén gan
hé théng ACS, dwa vao nguyén ly tir tinh cia
nam cham.

ol

Hinh 5. M6 hinh may phan loai kim logi den
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4. THU NGHIEM PQ CHINH XAC CUA
MAY PHAN LOAI KIM LOAI PEN

4.1. Qua trinh thyc nghiém
Qua trinh thi nghiém 1a qu4 trinh kiém
chtng va do dac, dé danh gia tinh 6n dinh, do

tin cay va ché do lam vi¢c hop ly ciia may.

Yéu to dau vao cua thi nghi€ém, nhom
tac gia xay dung dua theo cac yéu to sau: toc do

bang tai, luc hut nam cham, kich thudc bang tai
va kich thudc nguyén li¢u dau vao.

*Bang quy hoach thi nghiém:

Yéu té dau vao dugc thé hién tach biét
voi 3 cép do nhu bang 4.1, dua trén kién thirc
chuyén mon, kinh nghiém phan loai, tai liéu
tham khao tir cac nghién ctru trude do, yéu to tir
may moc va khuyén céo tir nha san xuit dung
cu gia cong.

Bdng 4.1. Bang gidi han cdc yéu té dau vao

Yéu t6 diu vao Khoing Mikc thap Mirc trung binh Mirc cao Pon vi
B (chiéu rong 10-20 10 15 20 mm
bang tai)
v ( vén téc) 20-50 20 30 50 v/ph
Hon hog Vat licu: Nhua, Z%OCEittEEiZt
P Sit, INOX an
5 con tan inox

Ta chon 9 thi nghiém, cac yéu t6 ddu vao s& gip nhau & nhiéu truong hop, thé hién tinh
khach quan va tang d¢ tin cay cho thi nghiém tao co so¢ tién de cho cac nghién ctru sdu hon cho viéc
toi uu hoa thong so. Cac truong hop cua 9 thi nghiém dugce the hién & bang 4.2.

Bdng 4.2. Bing s6 liéu cdc nhén t6 9 thi nghiém véi hén hop vt liéu giong nhau

STT Hon hop v (v/ph) B (mm)
1 50 10
2 50 15
3 50 20
4 20 hat nhya 30 10
; i 0 E
6 30 20
7 20 10
8 20 15
9 20 20
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4.2. Quy trinh thuc hién thi nghiém

- Vat liéu dau vao: Bulong inox, bulong sat, hat nhua.

Hinh 6. Vit liéu dau vao

*Ch thich bang bén dwéi

Hinh 7. May hoat dong

Kim loa: den

Hinh 8. Két qud phan logi

Bang 1. Két qua kiém tra dg chinh xdc ciia mdy phan logi

THONG SO KET QUA

STT V (vip) B (mm) Hon hop Lan 1 Lan 2 Lan 3
1 50 10 88% 91% 90%
2 50 15 93% 89% 95%
3 50 20 20 hat nhya 98% 97% 96%
4 30 10 20 con tan 92% 95% 96%
5 30 15 88% 90.9% 94.1%
6 30 20 5 con tan 98.7% 100% 99.5%
7 20 10 1nox 95.1% 93% 92%
8 20 15 97.6% 95% 94%
9 20 20 99.5% 99.2% 98.8%

Cha thich: duoc két qua co tur 5-8 hat nhya bi con tan st

Véi ti 1€ trén 98%, nhom tac gia ghi
nhén duoc két qua chi 1-2 hat nhya bi con tan
st kéo rot vo khay dung kim loai den.

Vi ti 1€ 92-98%, nhom tac gia ghi nhan
duogc két qua co tir 3-4 hat nhya bi con tén sit

kéo rot vo khay dung kim loai den.

Vi ti 1€ 88-92%, nhém tac gid ghi nhan

cokhivietnam.vn

kéo rét vo khay dung kim loai den.
Két qua:

Sau nhiéu lan thuc nghiém, kiém tra va
chinh sira toc d6 vong quay véi cac loai kich
thudc bang tai, may thé hién rd sy 6n dinh & bé
rong bang tai 20 mm va hi¢u qua nhat & khoang
tdc d6 30 vong/ phiit.
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5. KET LUAN

Bai bao trinh bay cac két qua nghién
clru, phat trién thiét ké va ché tao mo hinh may
phan loai kim loai den véi két qua thyc nghiém:

- May phan loai kim loai den v&i cum
phan loai hoat dong 6n dinh;

- Véi ting truong nam cham manh giup
phan loai chinh xac cao, hit kim loai c6 tur tinh
manh;

- Phuc vu tot trong viéc gidm strc nguoi
trong cong viéc.

Loi cam on:

Nhoém nghién clru xin cam on Trudng
Dai hoc Su pham K¥ thuat Thanh phé H6 Chi
Minh d3 tai trg kinh phi cling nhu hd trg trong
qua trinh thuc hién nghién ctu nay. Bai bao
nay 1a san pham cua dé tai NCKH véi ma sé:
SV2025-287.%

Ngay nhan bai: 20/5/2025
Ngay phan bi¢n: 10/6/2025
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THIET KE HE THONG THUY LUWC NANG HA CUA XE NANG HANG
TAI TRONG NHO

DESIGN OF THE HYDRAULIC LIFTING SYSTEM FOR A LIGHT-DUTY FORKLIFT

TS. Pao Manh Quyén*, ThS. P4 Hiru Tuin, ThS. Phing Céng Diing
Vién Co khi Pong luc, Truong Pai hoc Cong nghé Giao thong van tai
*Email lién hé: quyendm@utt.edu.vn

TOM TAT

Xe ndng tdi trong nhé sir dung nguon dan déng dién thuwong dwoc siv dung dé ndang ha va
di chuyén hang néng trong nha xwong, phong thic hanh. Trong qud trinh lam viéc, hé thong thiy
lie dan déng nang ha chiu tdi trong dp sudt do hang ndng gay ra. Viéc tinh todn hé thong thity liec
nay can phdi dwoc nghién ciu dé dam bdo tinh chinh xdc va kinh té. Trong bdi bdo nay, pham mém
AMESIM dwoc sir dung dé tinh toan, mé phong hé thong thiyy luc can thiét ké. Két qud mé phong tir

phdn mém cho thd'y 6 thé tiét kiém dwoc xd'p xi 13% nang lwong tiéu thu cua mo to dién.

T khéa: Xe ndng dién; Thiét ké xe ndng dién; Thiét ké hé thong thiy lic; Thu hoi ning

liwong; Tiét kiém ning heong.
ABSTRACT

Light-duty forklifts are devices employed for lifting, lowering, and transporting components
within confined environments such as workshops and training facilities. During operation, the
hydraulic lifting system is subjected to pressure loads induced by the weight of objects. Accurate
and economical design of this system necessitates thorough analysis. In this study, the AMESIM
software is utilized to model and simulate the hydraulic system under design. The simulation
results indicate a potential reduction of approximately 13% in electric motor energy consumption,

demonstrating the system's improved efficiency.

Keywords: Electric forklift; Electric forklift design; Hydraulic system design; Energy

recovery, Energy saving.
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1. GIOI THIEU

Hién nay, xe nang hang dugc st dung
v6i s6 luong 16n dé phuc vu cong tac nang ha
hang tai cac kho, bai, cang, nha ga, san bay...
Xe nang hang da dang vé ching loai, kich
thudc, mau ma. Phan loai theo ngudn dan dong
bao gom: din dong bang dong co ddt trong, dan
dong bang dong co dién; theo tai trong nang co
loai nho, trung binh va nang. Trong do, xe nang
dién tai trong nang nho thuong dugce st dung
trong cac nha xudng, phong thuc hanh, vi xe
nay co kich thudc nho gon, khong phat thai khi
xa [1-2]. Tuy nhién, dé thiét ké hé thong dan
dong nang hang, can phai tinh toan lwa chon
cac phan tir chinh ciia xe nhu cac xylanh, van
phan phéi, bom thiy lyc, mé to dan dong. Cac
phuong phap tinh toan 1y thuyét thuong cho ra
két qua kho theo ddi, doi hoi giai nhiéu phuong
trinh toan. Trong khi d6, viéc 4p dung cac phan
mém thiét ké s& cho két qua nhanh, chinh xac
va d& dang toi wu hoa cac tham s thiét ké [3-
6]. Trong bai bao nay, binh tich 4p dugc dung
dé thu hdi niang lwong khi xylanh nang hang di
xudng. Sau d6, nang lugng tir binh tich ap duoc
xa vao duong hut cua bom thuy luc. Bai bao st
dung phan mém AMESIM dé tinh toan thiét ké
hé thdng. Két qua md phong bang phan mém
cho thiy c6 thé giam duoc xap xi 13% ning
lugng tiéu thu ciia mo to dan dong so vi mach
co ban khong thu hoi ning luong.

2. THIET KE HE THONG THUY LUC
NANG HA HANG CUA XE NANG

2.1. So' @6 mach thity lwe ning ha hang xe
nang

So d6 nguyén 1y mach thiy lyc ning
hang cua xe dugc thé hién & Hinh 1. Trong so
dd (1-a) mo to thuy lyc (2) duge dan dong tir
mo to dién (1). Dau dugc bom hut tir thung (3)
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qua van phan phdi (4) & dan dong cho xylanh
mot chidu (7) ning va ha hang nang (8). Trong
so dd (1-b) nhanh dau ra cua xylanh dugc ndi
tiép vai binh tich ap (9). Khi xylanh di xubng,
dau cao ap tir khoang piston duoc tich vao binh
tich 4p; trong qua trinh nang, dau tir binh tich
ap duoc cap vao duong hit cua bom thuy luc.
Do dau vao duong hut ctia bom ¢ ap suit cao
hon so véi truong hop (1-a) nén co thé giam
dugc cong suét tiéu thu cta mo to dién.

57 : 1’/ 3 5 l"f _-3
a)

Hinh 1. So' do nguyén Iy mach ndng, ha hang
a) Mach co ban, b) Mach co thu hoi nang luong;
1 - M6 to dién; 2 - Bom thuy luc, 3 - Thung dau;
4 - Van phdn phéi;5 - Van an toan; 6 - Van tiét luu;
7 - Xylanh nang hang, 8 - Vat ndang;
9 - Tich ap thuy lyc, 10 - Van nap; 11 - Van xa

2.2. Tinh toin mé phéng biang phin mém
AMESIM

Tichap I3 ,—B-‘ 92 o

thiy lpc  p @ P,

Hinh 2. Nguyén ly hoat dong cua xylanh nang,

ha hang
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Phuong trinh mé ta chuyén dong cua
vat nang m:

ma=mg+ p A —p,4,-F, (1)

Ap suit dau trong khoang piston dugc
xac dinh tir cong thic:

prE-a)rpA-F
) 4,
Luu lugng dau di ra khoi khoang piston
xac dinh theo cong thic:

q, ZQ1+(A2_A1)'V (3)

Trong d6, m 1a khéi luong, a 1a gia toc,
v 1a van tdc, p,ladp suét dau khoang can, p, la
ap suat dau khoang pit tong, F la téng luc can
ma sat va can nhot, A 1a dién tlch khoang can,
A, la dién tich khoang xylanh.

Trang thai Trang théi Trang théi
ban din nap day bit dim nap

i
d ,Bj 9, g Khoang

P, pittong

Hinh 3. Nguyén ly hoat dong cua tich ap thuy luc

Trong qua trinh thu hdi nang luong, ap
suat va the tich khi bén trong binh tuan theo
quy luat:

g, =q,+(4,—4)v (4)

PiVis = PoVo = PV, (5)

Trong do, A 13 hé s6 mi, V14 thé tich
khi ban dau, p. o ladp suat khi nap ban dau, Vo
1a thé tich khi tai thoi diém ban dau nap dau, p "
la & ap suat khi ¢ thoi diém ban dau nap dau, Vg
1a thé tich khi tai thoi diém nap day dau, P, la ap
sut khi tai thoi diém nap day dau.

Thé tich hiéu dung V,; cla dau trong
binh dugc tinh theo cong thuc:

Vy=Vy-V, 6)

Ning luong thu hdi c¢6 thé tinh theo
cong thirc nhu sau:

1-1
V V
E, =Pl Ze | 1) )
-1 |7,

Ning lugng c6 thé thu hoi tir hé thong
E.. la thé ndng cta khoi lugng m, tinh theo
cong thuec:

E, =mgh )

Trong d6, m 1a khéi luong, g 1a gia toc
trong trudng, h 1a khoang cach dich chuyén.

Ti 18 thu hdi ning lugng dugc tinh theo
cong thuc:

& :5—”1.100% ©)

pot

So @6 mo phong mach thiy luc bang
phan mém AMESIM nhu thé hién ¢ Hinh 4.

=T oc ® Efbo6 @
) L‘l :

i ?

0. DS g |
| —
1 Th 4 [ﬁ

a) b)
Hinh 4. So' @6 mé phéng mach thiyy lec bang AMESIM
a) Mach co ban; b) Mach co thu hoi nang luong

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 330, thang 7 nim 2025
cokhivietnam.vn



NGHIEN CU’U - TRAO BOI

Bdng 1. Théng s6 mé phong mach thiy lic

Poi twgng Tham s Gia tri Pon vi
Loai dau Co ban
) Nhiét do 40 °C
Dau thuy luc - .
Khoi lugng riéng 850 kg/m?
Moédun khéi 17000 bar
Khéi luong M 1500 kg
Luu luong riéng 16n nhét 25 cc/vong
Hiéu suét co khi 0.96 -
Bom thuy luc ) p
Hi¢u suat luu luong 0.92 -
Tde do lam viéc 1500 vong/phut
Puong kinh piston 55 mm
Xylanh thuy luc Duong kinh can piston 30 mm
Hanh trinh 0.5 m
Cuong do dong 40 mA
Van chinh -
Luu lugng mo 16n nhat 50 L/phut
Trang thai ban dau 1 -
Van 2/2 -
Luu luong mé 16n nhat 50 L/phut
Van an toan Ap suit mo van 150 bar
Thé tich ban dau 2.2 Lit
Binh tich ap - - .
Ap suat nap ban dau 12 bar
3. KET QUA VA NHAN XET e == e

Do thi so sanh chuyén vi va van tdc cua
piston dugc thé hién trén Hinh 5. Qua d6 thi c6
theé thay chuyén vi cua piston trong mach co

Viim the

ban va mach c6 thu hoi niang luong 1a twong

dong vé quy luat. Tuy nhién, van tdc clia piston a)
trong hanh trinh di xudng ctia mach c6 thu hoi

nang luong co quy luat bién d6i 1a duong cong,

do binh tich ap dit tai ddu ra nén van toc s&

giam bat dau tir lic di xudng cho dén cudi hanh

trinh. Gié tri trung binh van toc xap xi gia tri

ctia van toc & mach co ban.

piston:
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5 2
Théi gian s)

b)

Hinh 5. So sanh chuyén vi va van toc cua cac

a) Chuyén vi; b) Vin toc
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if)

Apsult (ary
Thé tich €L

5 2 B 20 2
Thori gian (5) Thari gian (s)

Hinh 6. Théng sé lam viéc ciia binh tich dp

Tir Hinh 6 c6 thé thay trong qua trinh
lam viéc, ap suat va thé tich cia binh tich ap
thay d6i theo hanh trinh cta piston. Ap suat 1on
nhéat binh dat duoc xép xi 37 bar. Ap suit va thé
tich cua binh tich &p trong bai bdo duoc chon
dua vao moi quan h¢ cta hanh trinh va van tde
lam viéc ctia piston so véi mach co ban, ma van
dam bao giam nang lugng tiéu thu cia mach.

Machcoban
- = = *Mach co thu hoining hxmg
100 [ P '_r-_. ,_f"' 1
80
)
£
<5 60
&
20 .
i’ ’ l’
20 v ’ ’

1] 5 10 15 20 25 30 35
Thi gian (s)

Hinh 7. Ap sudt khoang piston

4} =———Machcoban
= = = *Mach c6 thu héining keong

Ning kyng (1)

£

0 5 10 15 20 25 30 35
Théi gian(s)

Hinh 8. Nang luwong tiéu thu cua bom
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Tir Hinh 7 cho thay su khac biét cua ap
suat khoang piston ctia hai mach. O mach co
ban, ap suat trong qué trinh di xudng clia piston
thay d6i ddi nhanh va dang bac; trong khi d6 ap
suit & mach c6 thu hdi ning luong thay ddi theo
dang dudng cong va ap suit ting cao hon vi ¢6
binh tich 4p ndi v6i khoang piston. Nhd vao hé
thong thu hoi va tai sir dung ning luong tir qua
trinh di xudng cta piston nén ning luong cua
mach ¢ hé thong thu hdi giam so v6i hé thong
co ban. Theo két qua mo phong c6 thé giam
duoc Xép xi 13% nang luong ti€u thy, nhu thé
hién & Hinh 8.

Nhu vy, khi thiét ké hé thong thuy luc
clia xe nang hang tai trong nho, ding ngudn
dong luc 1a mo to dién s€ c6 hai phuong an.
Vi phuong 4n st dung mach co ban, van tde
lam viéc cia piston ciing nhu ap suit khoang
piston s& thay ddi theo bac va khong tiét kiém
nang lugng. V&1 phuong an st dung binh tich
ap thity lyc dé thu hoi nang luong, s& lam giam
téc d6 clia qua trinh di xudng cua piston & giai
doan cudi hanh trinh, nhung van dam bao gia
trj 1am viéc trung binh. Uu diém ndi bat cua
phuong an dung tich ap thiy luc 1a c6 thé tiét
kiém dugc nang lugng trong qua trinh str dung
may. Diéu nay dam bao qua trinh van hanh, vira
dam bao yéu t6 k¥ thuat va yéu td kinh té. <

Ngay nhan bai: 15/5/2025
Ngay phan bién: 11/6/2025

Tai liéu tham khao:

[1]. Dd Hitu Tuin, Phung Cong Diing, “Ung dung
phan mém Solidworks kiém nghiém kha ning
chiu tai cua by cong tac xe nang hang ty hanh
tai trong 3 tan”. S6 dic biét 11/2022, Tap chi
Co khi Viét Nam.

[2]. Bui Van Tram, Nguyén Xuin Hoa, P Hitu
Tuén, Phung Cong Diing, “Nghién ciru thiét
ké va ché tao bé cong tac da ndng lap trén xe

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 330, thang 7 nim 2025



NGHIEN CU’U - TRAO BOI

ndng dién”. Tap chi Co khi Viét Nam, s 327,
thang 4/2025.

[3]. Ryszard Dindorf, Jakub Takosoglu, Piotr Wos,

“Review of Hydro-Pneumatic Accumulator
Models for the Study of the Energy Efficiency
of Hydraulic Systems”. Energies, doi.
org/10.3390/en16186472.

[4]. Waldemar Latas, Jerzy Stojek, “4 new type of

hydrokinetic accumulator and its simulation
in hydraulic lift with energy recovery system”.
Energy, DOI 10.1016/j.energy.2018.04.040.

[5]. Yanxiong Liu, Zhicheng Xu, Lin Hua, Xinhao

Zhao, “Analysis of energy characteristic and
working performance of novel controllable
hydraulic accumulator with simulation and
experimental methods”. Energy Conversion
and Management, https://doi.org/10.1016/j.
enconman.2020.113196.

[6]. A. Pfeffer, T. Glick, W. Kemmetmiiller &

A. Kugi, “Mathematical modelling of a
hydraulic accumulator for hydraulic hybrid
drives”.  Mathematical and Computer
Modelling of Dynamical Systems, DOI:
10.1080/13873954.2016.1174716.

. Van Tinh Nguyen, “Fuel-Saving Solution

for Forklifts  Using Hydraulic Energy
Storage and Regeneration Device Cluster
Additionally Installed”. Advances in Science
and Technology Research Journal, https://doi.
org/10.12913/22998624/188590.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 330, thang 7 nim 2025

cokhivietnam.vn



NGHIEN CUU - TRAO DOI

PHUONG PHAP TiNH TOAN NGHIEM BEN CHI TIET MAI CHINH
CUA GIA KHUNG THUY LU'C DI PONG DUNG TRONG KHAI THAC
MO HAM LO

DETAILED DURABILITY CALCULATION METHOD OF MAIN ROOF OF MOBILE
HYDRAULIC FRAME USED IN UNDERGROUND MINING

TS. Bui Thanh Nhu, TS. L& Quy Chién*, ThS. Nguyén Manh Hung, ThS. Vii Hiru Quing
Truong Pai hoc Cong nghiép Quang Ninh
*Email: chiencodiencngn@gmail.com

TOM TAT

Trong bdo cdo nay, nhém tdc gid trinh bay két qua nghién ciru phwong phdp nghiém bén
mdi chinh cia gid khung thity lee di dong ding trong khai thac mé ham 16 bang phwong phdp mé
phong sé trén phan mém ABAQUS dwa vao diéu kién dia chdat mé va cac yéu té khdc nhw vit liéu
ché tao, cong nghé khai thic mé. Khi thiét ké cdc chi tiét va mdy néi chung can phdi hra chon mot
$6 théng s6 va ddt tai trong tac déng 1én co cdu, sir dung phirong phdp xdy dung mé hinh mé phong
dé kiém nghiém kha nang chiu tai cua két cau, cum chi tiét. Tir d6 xdc dinh dwoc vi tri chiu ung sudt
[6m nhdt. Theo dé sé dwa ra dwoc thong $6 dau vao cho viéc tinh toan, lwa chon vt liéu, hinh dang,
kich thudc cia két cdu theo huéng hop Iy, tiét kiém va an toan. Két qud nghién citu c6 thé ding dé
tinh todn liea chon kich thude hop Iy ciia mai chinh gid khung thity lec trén co s¢ diéu kién bén va
phit hop véi diéu kién dia chat mé ving Quang Ninh nham ndng cao hiéu qua sir dung gid khung
va giam gid thanh san pham. Ciing c6 thé tham khdo dé tinh todn cdc logi mdi gid khdc ding trong
khai thac ham 16 viing Quang Ninh.

T khéa: Chi tiét mdy; Gid khung thiy hee di déng; Khai thac mé; Mé phong; Thiét ké;
Tinh toan mai chinh; Kich thuoc hop ly mdi chinh.

ABSTRACT

This study employs a numerical methodology to evaluate the structural integrity of the
main roof beam in mobile hydraulic support frames used in underground coal mining. Numerical
simulations were conducted using ABAQUS software, considering site-specific geological conditions,
material properties, and mining techniques. A finite element model was developed and applied to
analyze the stress distribution under operational loads, allowing for the identification of critical
stress regions. The results provide essential input parameters for optimizing material selection,
structural geometry, and dimensions, thereby ensuring structural safety, cost-effectiveness, and
operational efficiency. These findings can support the rational design of main roof beams in mobile
hydraulic support frames for mines in the Quang Ninh region and offer a reference for similar
underground mining structures in comparable geological settings.

Keywords: Machine details;, Mobile hydraulic frame price; Mining; Simulation, Design;
Main roof calculation, Reasonable size of main roof.
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1. PAT VAN PE

Khi thiét ké cac chi tiét va may noi
chung can phai lya chon mét s6 thong sb va
dat tai trong tac dong lén co cAu, xay dung mo
hinh mé phong dé kiém nghiém, nghiém bén
kha nang chiu tai cua két cAu, cum chi tiét. Tu
d6 xac dinh dugc vi tri chiu ing suét 1on nhat.
Theo d6 s& dua ra duoc thong sé dau vao cho
viéc tinh todn, lya chon vat li€u, hinh dang,
kich thudc cta két cau theo hudng hop 1y, tiét
kiém va an toan.

Gi4 khung thuy luc di dong (Hinh 1) Ia
thiét bi ding dé chéng giir trong 160 chg khai
thac than nham bao vé khong gian khai thac
va dé diéu khién 4p luc mo. Yéu cau gia khung
thity Iyc di dong phai bén viing, 6n dinh, khbi
luong nhe nhét c6 thé va tudi tho cao. Trong
viéc tinh toan thiét ké gia khung thity luc c6 hai
phan chinh d6 1a: thiét ké mai chinh (mai trén)
va hé théng cac cot chéng xylanh thiy luc [3].

[ = o -
 edlie}

Phén dau coT Elléllg

1. Mdi trén; 2. Xa do, 3. Xylanh tién guong;
4. Xylanh nang ha mdi truoc, 5. Mai truoc,
6. Mai sau, 7. Hé thé'ng diéu khién;

8. Tam chdn; 9. Cot chéng.

Hinh 1. Gid khung thuy lyvc ZH 1600/16/247

IS
L 2

© Het | I B | !
7 %A !

S 1050 — 664 —

Hinh 2. Gia thiét vé so do chiu tdi cua mai chinh
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Trong khi lam viéc, tong tai trong 16n
nhat tac dung 1én mai 1a Q = 160 tan (Hinh
1), tai trong d6 duoc truyen xuong nén thong
qua 4 cot chdong thiy luc. Do thiét ké phan ndi
giita cot chong va mai trén c6 dang hinh chém
cau, chinh vi vay, co thé “tu lua” trong qua
trinh van hanh. Gia thiét trong qué trinh 1am
viéc tai trong dugc phan bd déu trén toan bd
dién tich mat trén ctia mai. Tai trong tdc dung
lén cac cot chong duge ldy gan ding 1a q =
Q/4. Trong diéu kién lam viéc goc ddc tir 0°
cho t&1 25°, tai trong tdc dung 1én gia khung
duogc xac dinh 14 tir 145 Tén cho t6i 160 Tan (Q
() = Q cosa) [1]. Trong ndi dung bai bao nay,
nhom tac gia cha yéu di sau vao tinh toan hop
Iy kich thudc cta mai, kiém nghiém bang viéc
su dung phuong phéap giai tich; cac phuong
trinh ¢6 lién quan da dwoc thiét 1ap. Sau khi
thay doi tai trong va vat liéu s€ nhan dugc cac
kich thudc hop 1y cho chi tiét trong timg truong
hop, tién hanh thiét ké mo hinh 3D trén phan
mém SOLIDWORK va mé phong nghiém bén
lai chi tiét trén phan mém ABAQUS, dé ting
thém do tin cdy cua nhiing két qua tinh toan
nhan duogc. Phuong phap thuc hién dé xac dinh
mot s6 thong s6 hop 1y s& duge trinh bay theo
so d6 dudi day:

Théng s St dung cdc thuat Thiét k& Mo phong Két qua

dauvao: || todn valaptrinh &8 || mb hinh nghiém bénlai || kich thude

Vit ligu, xdc dinh kich 3D trén chi ti¢t trén phan chi tict
tai trong thude hop Iy Soliwork mém ABAQUS

Sau khi tinh toan duoc cac két qua, tién
hanh v& d6 thi lién quan gitra cac thong sb dé
thuan tién hon cho viéc tra ctru, tham khao sau
nay cho viéc thiét ké may. Cac tinh toan cu thé
s& dugc trinh bay dudi day.

2. NQI DUNG NGHIEN CUU

2.1. Thuit toin dé xac dinh cac kich thuéc
hop ly cho mai chinh

Tinh c4c phan luc lién két tai A va B: &
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Phan lyc lién két tai A va B chi gdm hai thanh
phan phan lyc theo hudng vuoéng goc véi thanh
la:R vaR,.

#**E##V*fi*** }—«0
05qL;

R .
E- 0.5qL

Hinh 3. M6 hinh tinh todn nghiém bén cho mdi chinh
1 1L;-L;
R,=q| =L +L,+——2——=C
2 2 L
1 1L; -1,
R =q| =L +L,+——"—"2
2 2 L

Gia tri m6 men uon 16n nhat dugc xac
dinh nhu sau:

(1

Max{M,(2)}= Max{Max{d, ()}, . Max{pM, (2 )}, . Max{M, (2)}, .}
Maxgux(z]}=Max{qu; *;2_2_ % : % qL} 2

Ung suit nguy hiém nhét dugc x4c dinh
nhu sau:

Max\M
csu,Max :Mywﬂ (3)

X

I : M6 men quan tinh mét cit (m?).

*X4ac dinh mé men quén tinh mit cit cho
mai trén (1)

Dién tich cac phan ciia mat cat dugc xac
dinh la:

F =bh;;F, =b,h,;F; =bshy;F =bgh,
= F =b/h, +2b,h, +4b,h, +4b h, 4)

cokhivietnam.vn

7 g m é
AR e
7
- EE
b

Hinh 4. Tiét dién mdt cdt ngang ciia mdi chinh

M6 men quan tinh doi vdi truc trung
hoa cua tirng mat cat va mo men tong duogc xac
dinh:

4 Loty =1+ 20, 41, +4L (5)
L=l et [h +h —Ej
L=t yc 0
Tinh todn gia triy _:

ymax = max{(hl +h_20 + YC j’ (h:i + %_ YC J} (6)

Tién hanh tinh toan thiét ké mai sao cho
nhe nhat ma van dam bao di¢u kién bén, chinh
vi vay can co:

(F, = 4b,hy + by +2b,h, +4bh,)—> min  (7)

Két hop (3) va 7) c6 diéu kién kich
thudc hop 1y cho mai trén dugc xac dinh nhu
sau:

e Max,(2)
1 xZ

(F, = 4byhy + b, + 2b,h, + 4b,h,) — min (8)

Vuax < [0]

Dé thuan tién cho qué trinh ché tao sau
nay, dua vao thém di€u kién sau: by =h, =b,.
b¢ théa man dugc dieu kién (8), thuc hién thuat
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toan “vét can” trén ngon ngilr 1ap trinh C, trong
do:

+ Tai trong thiét ké Q, thay ddi tir 100
T4n dén 160 Tan;

+ Ung suat cho phép cua vt liéu [o]
thay doi tir 340 MPa dén 490 Mpa;

+ Chiéu day tdm b, thay d6i tir 10 mm
dén 20 mm. Chi€u cao h, thay d6i tor 100mm
dén 250 mm;

+ Cac thong s6 khac duoc giir nguyén
dé 1a: b, =960 mm, b,= 80 mm, h, = 138 mm,
h, =20 mm.

Phuong phap tinh toan hop 1y so dd
thudt toan vét can dé tim kich thudc hop 1y cho
mai dudi:

Thay d6i
Vit liéu[c],
tai trong Qu:

Thay d4i
kich thude
hinh hoc
bo, ho

Xac dinh duoc
gid tri bo, ho
thoa mén dicu
kién bén

Tim gid i
coaFrla
nhd nhit

(Fomin)

Két quarkich thwde chi
tiét bo, hg sao cho théa
min difu kién sau:
Fr=Fruin

2.2. Két qua tinh toan kich thwée hop 1y cho
mai chinh

Sau khi chay chuong trinh tinh toan
nhan dugc cac két qua hop 1y kich thudc mai
chinh, twong mg v&i moi truong hop tai trong
va vat li¢u nhu trong bang 1. Tur d6 lya chon
duoc bo s6 kich thude hop 1y cho mai chinh cua
gi4 khung trong diéu kién lam viéc goc dbc 1én
to1 25°.

Trong diéu kién lam viéc goc dbc tir 0°
cho t&1 25°, tai trong tdc dung 1én mai chinh
dugc x4c dinh 1a tir 145 Tén cho téi 160 Tan,
dugc 1am tr vat li€u 16MnSi c6 6, = 490 Mpa,
mo dun dan hoi E = 200 GPa, kich thudc hop 1y
dugc cho boi bang 1 dudi day:

Bang 1. Cac Két qua tinh toan kich thuée hop Iy cho mdi chinh

Q. [o] s b, h, F

N MPa MPa mm mm mm?
1000000 340 287.7248 10 100 22760
1100000 340 316.4973 10 100 22760
1200000 340 339.9879 10 102.2 22848
1300000 340 339.8589 10 113.6 23304
1400000 340 339.9592 10 124.1 23724
1500000 340 339.8791 10 134.1 24124
1600000 340 339.9327 10 143.6 24504
1600000 370 369.8382 10 131.2 24001
1600000 430 429.9724 10 109.7 23148
1600000 460 459.7162 10 100.2 22768
1600000 490 460.3597 10 100 22760
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D6 thi quan hé giita h, vao Q, va [o]:

Bomin (11].[11)

E B EEd

Qu [Tén]

Hinh 5. Sy phu thugc kich thudc h,  vao tai trong
lam viéc va vat liéu ché tao mai chinh

2.3. Thiét ké, nghiém bén chi tiét cho mai chinh

Trong phan nay nghién cu 3 trudng
hop 1am viéc cu thé cua chi tiét (hinh 6), twong
ung tai trong tdc dung 1én gia khung 1a 120
Tan, 140 Tan, 160 Tan; vat liéu ché tao 1a thép
16MnSi, c6 g suat chdy (gidi han chay) o,
= 510 MPa, hé sé an toan duoc chon la n =
1.5, nén c6 ung suat cho phép [o] = 510/1.5 =
340 MPa. Can cu vao bang 1 lya chon dugc cac
kich thudc hop 1y cta b, va h nhu sau:

th o] umax bo ho Fmin

N MPa MPa mm mm mm?
1200000 340 339.9879 10 102.2 22848
1400000 340 339.9592 10 124.1 23723.98
1600000 340 339.9327 10 143.6 24504.02

Tiét dién mit cat ngang clia méi tuong tmg véi tai trong tac dung 1én gia khung va vat liéu
c6 tng suat [6] = 340MPa dugc trinh bay trong hinh 6:

°

138

D :

_Hl102.200

L 172

960

a) Trwong hop tdi trong tdc dung lén mdi trén la 120 Tén

1124.100

—1
|

172

960

b) Trwong hop tdi trong tdc dung lén mdi trén la 140 Tan

138

142.500

=i

172

960

¢) Truong hop tdi trong tac dung 1én mdi trén la 160 Tan
Hinh 6. Hinh dang mat cat ngang cua mdi trén

cokhivietnam.vn

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 330, thang 7 nim 2025



NGHIEN CU’U - TRAO BOI

Sau khi thiét ké xong mé hinh 3D cua
mai, tién hanh mé phong nghiém bén lai d6 bén
cua chi tiét khi 1am viéc & tung diéu kién cu thé.
Két qua tinh todn duogc thé hién trong hinh 7, 8,
9 dudi day:

S, Mises 5, Mises.
(hvg: 75%) (hvg: 75%)
4.2928408 +4,2922409
+3.400e+08 +3.4002408
+3.1176+08 +3.1172408
+2.8346+08 28342408
+2.5506+08 +2.5602+08
+2.2676+08 +2.2672408
+1.9840+08 +1.9842408
1.701e+08 17016408
+1.4176+08 +1.4172408
11340+ 11342408
+8.50%+07 +3.509240
+5.6776+07 5677407
+2.8440+07 B4
+1.1826405 +1,1822405

MR 5

q Step: Step-1

¢ Increment  1: 5td
. Mis ity Ve S M

Deformed Var: U DEYormation SCale TaCtOr *1,1462+02 Deformed Var:

R Oct 17 15:57:29 SE Asia Sta

DATOIMation Scale PCTON *+1.1468+02

Hinh 7(a). Phdn b6 truong irng sudt trong mdi irng
vai tdi trong 120 Tan

+5:5008+00

z ODB: 1207 o Abaqus/Standard 6,101 Th OEt 17 15:57:29 SE Asia Standard Time 2013

—

Steps Step-1
¥ Increment 1 Step Time = 1.000

rimary Var: U, Magnitude

Doformed Var: U Deformation Scals Factor: +1.1469402

Hinh 7(b). Chuyén vi tai cdc vi tri trén mdi twong
wng truong hop tdi trong 120 Tan

s, Mises
(Avg: 75%) (hv: 75%)
1440408 4,14
+3.400e408 34002408
+3.117e+08 3117408
+2.8346+08 234408
+2.5506+08 25606408
22676408 22676408
840408 41,
01+08 pti
+1.417+08 1417408
+1.1340+08 11346408
+8.511e+07 +3.511e407
5 6788+07 56786407
+2.8460+07 28468407
+1.4120405 4,
v

o0B; 140700 ASEIEH R e Oct 15 08:30:14 SE Asia Sta.

Step: Step-1

Hinh 8(a). Phdn bé truong g sudt trong mdi iing
voi tai trong 140 Tan

SURCMICNT LI M e RIS e el NN e AT

iy
TR M LECT NSl T L kL

Hinh 8(b). Chuyén vi tai cdc vi tri trén mdi twong
ung truong hop tai trong 140 Tan

s, Mies
Civg: 75%)
4275400
34008408
131176100

+2 g0

V130 ERESE

Tua Oct 18 0:07108 SE Asia & Y ooe: 160T-2edb
4

Stap: Stop-
. P Step: a
O 276007 Var

0B 1607-2.08b Tus Get 16 0810708 5€ Asia &

Stop: Stop-1

Thesn2

Hinh 9(a). Phdn bé truong img sudt trong mdi trng
voi tai trong 160 Tan

*Tir két qua tinh toan & trén cho thay:

- Ung suit tai cac phan tir cia mai trén
déu co gia tri nho hon tng suit cho phép [o]
= 340 MPa, tirc la mai chinh dam bao an toan
trong diéu kién lam viéc.

- Céac truong hop mo phong déu chi ra
rang: chuyén vi 16n nhat déu nam giira mai.

Hinh 9(b). Chuyén vi tai cdc vi tri trén mdi twong
ung truong hop tai trong 160 Tan
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- Dién tich mat cit ngang ctia mai trén
hién tai dang sur dung cho truong hop tai trong
160 tan, vat liéu ché tao 16MnSi la: F, =30800
mm?, dién tich mit cit ngang cia ma1 trén sau
khi hop 1y la: F, = 24504 mm?. Sau khi hop ly
dién tich mat cat ngang cia mai da dugc giam
la:

24504—30800
30800

AF = F P = 100% = 100% =20.44%

ht

Chinh vi vay lam cho khoi lugng cua
mai trén giam xuong dang ke.

- Tai vi tri cac khdp ndi phia cudi cia
mai c¢6 sy tap trung tng sut (hinh 10). Pidu
nay khong anh hudng toi két qua tinh toan do
két cAu khép ndi thuc cua mai c6 dang chom
cau, nén tai trong phan 16n tip trung vao phan

chém cau, chi c6 mot phan nhé dugc truyén
cho khép noi.

- Trong diéu kién lam viéc goc ddc tir 0°
cho t&125°, tai trong tac dung 1€n mai trén duoc
xac dinh 14 tir 145 Tan cho t&i 160 Tan, dugc
lam tir vat liéu 16MnSi c¢6 6, = 490 MPa. Kich
thude hop ly dugc cho boi bang 2 dudi day:

Hinh 10. Tdp trung img sudt tai khép noi

Badng 2. Kich thuoc hop Iy cho mdi trén

Q o] — bo ho min
Tan MPa MPa mm mm mm?
145 340 339.83 10.0 129.2 23927.98
150 340 339.88 10.0 134.1 24123.99
155 340 339.90 10.0 138.9 24316.01
160 340 33993 10.0 143.6 24504.02
3. KET LUAN két ciu mai chinh.

Tur nhitng két qua tinh todn, mé phong
va kiém nghiém mai chinh dung phan mém
ABAQUS ¢ trén déu chi ra rang mai chinh an
toan trong diéu kién lam viéc. Da thiét 1ap duoc
cong thire tong quat dé tinh toan do bén cua
mai. Ung dung vao truong hop cu thé 1a gia
khung ZH1600/ 16/24Z; Str dung phuong phép
md phong sé dé kiém nghiém lai d6 bén cua
mai chinh lam tang thém d¢ tin cdy cua cac két
qua tinh toan; Cac két qua tinh toan cho thay
mai chinh déu dat diéu kién bén, phuong phap
tinh toan dé lya chon ra cac thong sé hop 1y cho

cokhivietnam.vn

So sénh véi kich thuée ban dau ciia mai
thdy duoc rang kich thudc sau khi tinh toan hop
ly d4 giam mot cach dang ké so véi kich thude
ban dau ctia mai, tir d6 giup giam khdi luong
ché tao cho mai. Pidu dé giup cho viéc lap dit,
thao va di chuyén nhe nhang hon, gbp phan
giam thiéu gia thanh gia khung va gia thanh san
pham. Két qua nghién ctru c6 thé tham khao dé
tinh toan lya chon mot sb théng sé hop 1y cho
gia khung thuy luc dung trong khai thac than
ham 10 ¢6 luc tac dung khac nhau, lam bang vat
liéu khac nhau.
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Ngoai ra, két qua nghién ciru c6 thé st
dung trong cong tac thiét ké va lya chon gia
khung thuy luc di dong dang khung phuc vu
trong khai thac mo than ham 10. Cac két qua
nghién ctru ciing c6 thé lam tai liéu tham khao
cho céac don vi tu van thiét ké mo va thiét bi
mo, cho cac nha quan ly, lam tai liéu trong
giang day dai hoc, cao dang va k¥ thuat c6 lién
quan. *¢
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ANH HUONG CUA LOAI THIET B| CANG BANG DEN SU’ ON DINH
LAM VIEC CUA BANG TAI DAl VAN CHUYEN TUYEN DAI O MO
KHAI KHOANG

INFLUENCE OF TENSIONING DEVICE TYPES ON THE OPERATIONAL
STABILITY OF LONG-DISTANCE BELT CONVEYORS IN MINING

Nguyén Thi Xuin Huwong*, Lé Thi Minh Phwong
Vién Co khi, Truong Pai hoc Hang hai Viét Nam
*Email: huongntxvck@vimaru.edu.vn

TOM TAT

Bang dai la logi may van chuyén, logi thiét bi hoat dong dva trén nguyén ly truyén luc ma
sat. Pé dam bdo truyén liuc theo nguyén ly bam dinh nay, lyc cang ban dau va lwc cang trong qud
trinh lam viéc cua ddy bang rdt quan trong. Sw khéng én dinh ciia lc cang nay sé dan dén truyén
dong khéng on dinh & tang kéo. Bai bdo nay trinh bay cdc hé thong cang bang dai dwong dai hién
ap dung va pham vi ap dung cua chung.

Tir khéa: Bang tdi dai; Thiét bi cing bang.
ABSTRACT

The belt conveyor is a type of handling machine that operates based on the principle of
frictional force transmission. To ensure effective power transmission through this adhesion-based
mechanism, both the initial tension and the working tension of the conveyor belt are critically
important. Instability in these tensions can lead to operational issues at the drive drum. This paper
presents the currently applied tensioning systems on long-distance belt conveyor and their respective
application ranges.

Keywords: Belt conveyor, Tensioning systems.

1. PAT VAN DE

Bang tai dai su dung day bang lam bd
phan mang hang, van chuyén hang héa tir vi tri
vao tai dén vi tri ra tai. Day bang nhan truyén
dong tr tang chu dong thong qua nguyén ly
truyén luc ma sat. Nho do ciang ban dau cua day
bang, dam bao du luc ma sat can thiét giira day
bang va tang trong tao mdé men ma sat truyén

cokhivietnam.vn

chuyén dong. Khi lam viéc, thiét bi cing bing
O bang tai dai gitp giam do vong cua day bang,
giam d6 nhap nhd van chuyén cia hang, giam
d6 dao dong cua day bang va hang, giam cac
hién tugng trugt dan dén sy lam viéc khong 6n
dinh & cum chu dong.

Véi cac bang tai dai chiéu dai van
chuyén ngan, cong suat, nang suat thap, su
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dung thiét bi cing bang va xtr Iy cac vin dé
phat sinh do vong day bang don gian hon rat
nhiéu so véi cac bang tai dai co chidu dai van
chuyén 16n, nhu cac bang tai dai ¢ cac khu mo
khai khoang, cac bang tai dai ¢ cdc nha may san
xudt vat liéu xay dung. ..

2. CAC LOAI THIET BI CANG BANG O
BANG TAI PAI VA PHAM VI SU DUNG

Thiét bi cing bang tai dai c6 nhiéu loai.
Phan loai theo nguyén 1y hoat dong, c6 loai
cang cudng birc va cang tu dong. Thiét bi cing
bang cudng birc ¢6 thé dung toi cap, hay dung
vit, trén d6 co thé lap luc ké dé kiém tra luc
cang bang. Loai nay con dugc goi 1a cang bang
dinh ky. Uu diém cua ching 1a két cau don
gian, chic chin, dam bao tin cay khi lam vi¢c.
Nhuoc diém cia chung 14 khong co kha ning
duy tri lyc cing bing ¢ dinh, lyc cing bang
bi giam do dan hdi va bién dang cua bang, d&
dan dén hién tuong truot. Lyuc cing trong bang
thay d6i theo budc nhdy ciing 1am giam tudi tho
cua thiét bi kéo. Nhiing nhugc diém nay dugc
khic phuc 6 thiét bi cing bang tu dong. Thiét bi
cang bang tu dong co thé chia ra cac loai theo
ché do 1am viéc: c6 kéo cang lién tuc hay chu
ky; theo kiéu dan dong: c6 din dong bang dién,
thuy luc, ddi trong; theo quy luat thay ddi luc
cang diéu chinh & nhanh ra c6 3 loai: 6n dinh,
tang dan hay hon hop [1].

Phan loai theo két cu, c6 loai kiéu vit,
dbi trong. Thiét bi cing kiéu vit thuong ap dung
cho cac bang tai dai tuyén duong ngan, cong
suat nho. Hanh trinh cing bing c6 thé duoc
lua chon theo 1% ~ 1,5% chiéu dai cua bang
tai. Thiét bi cang kiéu vit thudc loai cing bing
c¢b dinh, cang bang cudng buic, cing bing dinh
ky. Thiét bi nay duogc xiét vit, tao do cang nhat
dinh, nhung d6 cing nay khong thay doi duoc
theo su thay ddi tai, dao dong tai, dao dong cua
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day bang. Khi cing qud, s& gy ap luc 1én két
ciu d3, 6 truc, 1am tang cong suat dong co, bé
mat ddy bang bi kéo dan lau s€ co ran, rach;
khi cing khong du, su mat on dinh khi truyén
luc xut hién. O mot sb truong hop, co thé bd
tri thém 10 xo0 & cac thiét bi kiéu vit dé giam tai
dong, khac phuc dao dong tai, hoac su dung
loai cang bang tu dong dang xy lanh thuy luc
gitp kiém soat t6t cac lyc dong phat sinh va
cac dao dong tai, han ché kéo dan day bang qua
muc ¢ thoi gian lau.

Thiét bi cing kiéu ddi trong (H1) ap
dung t6t cho cac bang tai dai co chiéu dai van
chuyén trén 50m. C6 hai cach thuong ap dung
1a kiéu cang bang ddi trong thang dung va kiéu
cang bang ddi trong c¢o xe con.

Hinh 1. Thiét bi cang bang kiéu doi trong, hanh

trinh cang ngan [2].

H.a - Kiéu cang béang doi trong thang dimg, H.b -
Kiéu cdang bang doi trong thang dimg c6 hé pa lang
cdp giam lie, H.c - Kiéu cang bang doi trong c6 xe

con; 1. Péi trong, 2. Tang cang bang, 3. Ddy bang

Thiét bi cang bang ddi trong thang ding
(H1.a) str dung cho cac dang bang tai dai co
gia d& cao, van chuyén hang 1én d6 cao 16n.
Véi bang tai co lyc cang bang 16n, ¢6 thé sir
dung thém hé pa ling cap giam lyc dé giam
khéi luong, kich thude cua dbi trong (H1.b).
Véi dang thiét bi nay, thiét bi cang can duoc bd
tri gan cum tang kéo dé dam bao tét viéc duy
tri mo men ma sat truyén luc. Tuy nhién, khi
van chuyén hang 4m, dinh uét, vira d& tai qua
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tang kéo & dau bing tai, mic du di qua cac thiét
bi lam sach bang cap chinh va cip phu, ciing
khong du thoi gian dé vat liéu bam dinh con
sot roi hét khoi bé mat day bang, do d6 khi di
qua céc tang chuyén hudng, tang cing & thiét
bi cing bang, s& gay tac dong x4u dén bé mait
céc tang, gdy xudc, hong cho bé mat day bang
hodc rach day bang. Vi nhiing bang tai dai van
chuyén hang theo phuong ngang, két ciu bd tri
thap, gan mat dat, thuong st dung thiét bi cang
bang ddi trong ¢6 xe con (H1.c). Loai nay cho
phép ting hanh trinh cing bang dén 17% chiéu
dai bang tai. Thiét bi cang bang ddi trong 1a loai
cang bang ty dong. Loai nay cé kha nang duy
tri lyc cang bang ¢ dinh, tao ra ché do cang
bang hop 1y, tw dong bu trir d6 dan hoi va do
dan dai bang. Nhung c6 nhuoc diém 1a két cAu
phtre tap, kich thude 16n.

Vi nhiing bang tai dai duong dai, nang
sut, cong suat 1én, can b tri cac ddi trong 16n,
hé pa lang cap giam luc c6 boi suat 16n dé giai
quyét lyc cang bang 16n, hanh trinh cing bang
dai. Nhugc diém nhiing truong hop nay 1a két
ciu cang bing qua cong kénh. Phuong an sir
dung thém bd toi dién s& hop 1y hon (H2). BS
tri tang kép ciing gitp giam trong luong d6i
trong, kich cd day cap va cac puly cap trong hé
pa lang giam luc (H3).

H.a Hb
Hinh 2. Thiét bi cang bang kiéu doi trong, hanh
trinh cang bang dai [2].
H.a - Kiéu cang bang doi trong thang dimg, H.b -
Kiéu cing bang doi trong cé xe con; 1. Poi trong,
2. Tang cang bang, 3. Ddy bang, 4. Xe con, 5.

Tang cap cia toi dién
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C6 thé bb tri thiét bi kiém soat lyc cing
va hanh trinh cang cta day bang. Luc nay toi
dién s& dugc diéu khién dinh ky, thu cong, phan
hdi khi c6 thay doi tai, dao dong tai dan dén
lam viéc khong on dinh ¢ cum tang kéo. Khi st
dung thiét bi cang bang ddi trong, ban than céc
d6i trong duoc treo cling tao nén su khong on
dinh cua thiét bi khi phan hoi cac thay ddi tai
trén bang, dao dong tai, dao dong bang. Khi do,
két cau hé thong c6 thé bd sung thém cac chi
tiét dan hoi giup giam do dao dong, do khong
6n dinh cta hé treo (H3).

Hinh 3. Thiét bi cang béing kiéu doi trong, bé tri
toi dién co tang kép [2].
H.a - Kiéu cang bang doi trong thang dirng, H.b -
Kiéu cing bang doi trong cé xe con; 1. Poi trong,
2. Tang cdang bang, 3. Ddy bang, 5. Tang cdp kiéu
kép cua toi dién

Hinh v& 4 dudi day trinh bay mot
phuong phap treo ddi trong xir 1y d6 khong 6n
dinh cua hé treo [3]. Pdi trong duoc treo boi
hé pa lang. Xét trong hai giai doan, giai doan
1 1a cang ban dau, d6i trong dat trén san, bang
tai long, chua c6 do 6m tang kéo; giai doan 2
la cang trong qua trinh lam viéc, to1 dién lam
viéc, ddy bang cang dan, ddi trong cing ciing
dugc nang dan 1én. Néu doi trong nang dén do
cao quéa quy dinh, phanh duoc kich hoat dé toi
khong di chuyén thém nita. Trong qua trinh 1am
viéc, tai trong co thé thay ddi trén bang tai va
luc cang ciing s& thay ddi. Su thay d6i nay s&
lam dbi trong nang 1én, ha xudng.

* Trwong hgp st dung hé pa ling ciap nhw
hinh 4:
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Luc kéo dugc xac dinh theo cong thuc

[2:F =F,-F, 2.1)
Ap dung cong thic Ole:
F =F, e (2.2)

Luyc cang cua thiét bi cing bing dam
bao hoat dong binh thuong cua bang tai dugc
xac dinh theo cong thtrc:

F=F,+F, (2.3)

Trong truong hop F, = F,

F=2F, (2.4)
Khi d6
2.F,
—-_=p
Fy= ot 25)

Trong dé: p 13 hé sb ma sat giira day
bang va tang tréng, phu thudc chét liéu bé mat
tang 1a thép, c6 16p cao su phil, c6 16p gém phi,
xét trong truong hop bé mit kho, udt do 1am
sach, udt do boi tron; o 1a géc 6m cua day bang
trén tang trong.

Khi sir dung hé pa lang cap giam luc,
tinh & giai doan 1:
].:1 = ].:T] ].:3 = ].:1T'| =F. 1‘]2; ].:14 = 1:3.]']1'1 (26)
Trong luong dbi trong cling duge treo
boi hé pa lang cap gdm nhiéu puly va dugc tinh
theo:
n*-1
n—1

Tinh theo cach tuong tu, luc cang duoc
tinh theo:

_ 10 1
Fi=2F. n -

G.=F. 1" @.7)

(2.8)
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Thay tur cong thuec trén, ta co:
A e S (2.9)

t - '
2 né(n°-1)

Chon n = 0,95, so b tur (2.5) va (2.9)

co: G, =0,464819 x F (2.10)

F.

Hinh 4. Hé pa ling treo doi trong:
1. Déi trong, 2. Toi dién, 3. Hé pa ling cdp cing
bang, 4. H¢ pa lang cap treo doi trong

Khi thiét bi cing bang lam viéc, tinh &
giai doan 2:
Fiz=FunFn=Fisn: ... F=Fin1

Tinh theo cach tuong tu, luc cang dugc
tinh theo:

F=1 .10 n°-n°

) ) (2.12)
2 (1-1%)
Thay tir cong thuc (2.12), ta c6:
F 10 .5
2 p-nS Tt (t-nd)

Chon n = 0,95, so bo tur (2.5) va (2.13)
co: G,=0,3014153 x F|

(2.14) &



NGHIEN CUU - TRAO DOI

* Trwomg hgp sit dung hé pa ling cap treo
doi trong co6 béi suat 16nm hon gap doi:

Khi st dung hé pa lang cép giam luc,
tinh & giai doan 1:

Khi do:
G.=F.n* n°-1 (2.15)
n—1
Luc ¢ tang kéo to1 dién:
Fr -1
=t — 2.16
2 it (n°-1) (210)
F 81
(G . (2.17)
2 nt0.(me-1)

Chon n = 0,95, so bd tir (2.5) va (2.17)
co:

G,=1,242448 x F Hay G, = 1,035 x F (2.18)

Gia tri nay cho hoat dong khong truot
khi khoi dong bang tai.

Khi thiét bi cang bang 1am viéc, tinh &
giai doan 2:

2F  n-nt
Fe=—. -'r:rE r:rﬁ (2.19)
e (m*—n)
_F n-7°
n*t (m%-n?)
_F n’(1-n%) (2.20)
o2t (-9

Chon n = 0,95, so bd tur (2.5) va (2.20)
co:

G,=0,5195 x F hay G, =0,43295 xF  (2.21)
Day 1a luc cang tbi thiéu trong qué trinh
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lam viéc khi céc luc can bang, néu tai trong nhd
hon, s€ khong dam bao duoc qua trinh truyén
luc ¢ tang kéo.

Tai trong dong tir bang truyén vé cho
thiét bi cang bang ciing duoc giam dan do hiéu
suét truyén qua cac puly, cling gép phan giam
tai dong & thiét bi cang bang, han ché tac dong
nguoc lai cho bang tai, lam tang dao dong, luc
dong, din dén ting kha ning mat 6n dinh &
tang kéo. Nhu vay 1a thiét bi cing bang phai
dap tng cac yéu cau ciang khac nhau cua ba giai
doan khoi dong bang tai, van hanh 6n dinh va
tat may, dong thoi phai phan tmg chinh xac voi
nhiing thay d6i vé tai va duy tri ¢ cang khong
doi trong qua trinh van hanh 6n dinh. Dé hé
thong 6n dinh, gia tri d6 cing dugc giir trong
mot pham vi nhét dinh va gi tri 4o cang thuc té
khoéng duogc diéu chinh khi ndm trong pham vi
nay. Khi d§ cang vuot qua pham vi nay, phanh
cang dugc md dé dan dong dong co cing dé
diéu chinh; khi d9 cang vuot qué gidi han trén
va dudi do hé théng dat, hé thong s& dung kip
thoi va phat ra bao dong 1.

8

9
| 2 3 4 3

Hinh 5. Thiét bi cang bang két hop toi dién va xy
lanh thuy luc [4]:

1. Day bang, 2. Tang cang, 3. Xe con, 4. Cap kéo,
5. Bau thuy liee, 6. Toi dién, 7. Xy lanh thiy luc,
8. Thiét bi diéu khién thuy luc,

9. Thiét bi diéu khién dién.

Vi nhitng bang tai siéu dai, tai nang,
hoat dong lién tuc trong di€u kién khac nghiét,
can bo tri cac thiét bi di€u khién, cam bién, hé
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thdng hoi tiép gitp toi dién tu diéu chinh khi
nhi¢t do, d6 dai day hodc tai trong thay ddi. Toi
dién ty dong nay duoc diéu khién hoan toan
tuw dong qua PLC hodc cam bién luc giap cam
bién luc cang va diéu khién tu dong, duy tri
luc cing t6i vu theo thoi gian thyuc, cho phép
toi ty dong quay vé phia trudc va phia sau theo
dd cang khi bang tai hoat dong, dam bao do on
dinh & cum tang kéo du dé khong xay ra truot
va khong qua cing ddy bang gy ting cong suit
dong co cua bang tai cling nhu tang ap luc Ién
cac hé két cau do [5].

C6 thé sir dung so dd bb tri thiét bi nhu
hinh trén day. St dung thiét bi thay luc dé on
dinh luc cing tot hon (H5). Hé théng cing hoat
dong theo 1énh diéu khién khoi dong-dung cua
bang tai va trang thai chay hién tai cua bang tai.
Tin hiéu cang phan hoi dugc chuyén dbi thanh
tin hiéu dién ap co thé duoc bo didu khién xur Iy
thong qua mach diéu hoa, sau do tin hiéu duge
so sanh véi tin hiéu dién ap cing do b diéu
khién dua ra. Két hop v6i trang thai hién tai cia
bang tdi, dua ra phan doan logic va dua ra 1énh
phan hoi dé diéu khién cac bo truyén dong co
lién quan thuc hién cac hanh dong tuong ing
dé diéu chinh d¢ cang cua bang tai dé dap tng
cac yéu cau cia hé thong.

3. KET LUAN

La mot bd phan quan trong cua bang
tai, thiét bi cang bang ddc biét quan trong ddi
v6i bang tai dai dudng dai, cong sudt 16n va tdc
do cao. bic diém dong cua bang tai duong dai
la ro rang va hoat dong phuc tap. Bang tai co
cac yéu cau vé do cang khac nhau trong ba giai
doan khéi dong, van hanh on dinh va tat may.
Bang tai luu trlr hodc gidi phong mdt luong 16n
nang lugng trong qua trinh qué d9. Nang luong
nay tao thanh luc cang dong bén trong bang tai.
Luc cing qua 16n hodc qua nho khién thiét bi
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cing bang tai thé hién tinh phi tuyén tinh manh
va tinh bién thién theo thoi gian trong qua trinh
lam viéc. Do d6, viéc bé tri cac thiét bi thuc
hién kiém soat lién tyc d6 cing cuia thiét bi cing
va lam cho dd cang thich trng v&i nhiing thay
d6i cua tai bén ngoai theo thoi gian thyc c6 y
nghia rat 1on trong viéc nang cao d6 6n dinh
lam vi€c cua bang tai dai, tinh an toan va do tin
cdy cua bang tai dai, dong thoi cai thién hiéu
qua 1am viéc cua hé thong van chuyén. <

Ngay nhan bai: 16/6/2025
Ngay phan bién: 02/7/2025
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DYNAMIC RESPONSE ANALYSIS OF VIBRATION ISOLATION
MODEL WITH QUASI-ZERO STIFFNESS CHARACTERISTIC

PHAN TICH PAP UNG PONG LUC HOC CUA MO HINH CACH LY DAO PONG
VOI PO CUNG GAN BANG KHONG
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ABSTRACT

This main work is to explore the dynamic behavior of a vibration isolation model with
constant force characteristic which can broaden the isolation region toward low frequency due to
high static stiffness and low dynamic stiffness. Firstly, a piecewise dynamic model is established in
consideration of the detachment between cam and roller, and structure damping due to the hysteresis
effects of the elastic element. The relation of displacement and frequency is obtained by using
Average method. Further, the effects of the working and manufacture parameters on the amplitude-
frequency curve are verified by simulation. This work will offer a useful solution to design and
manufacture the low frequency vibration isolation systems.

Keyworks: Vibration isolation; Quasi zero stiffness; Low frequency.
TOM TAT

Noi dung chinh cua bai bdo nay la phan tich dap vng dong luc hoc cua moé hinh cach ly dao
déng cé ddc tinh d cieng gan bang khéng trong viing lam viéc cho muc tiéu la mé rong ving cdch
Iy hurdmg vé tan so thap. Pau tién la phwong trinh ddng lyc hoc ciia hé dwoe xdy dung diwa trén gidm
chdn do hién twong dan nhot cua vat lieu dan hoi. Sau dé méi quan hé gita tan sé kich dong va
bién dg dao ddng dwoc phan tich va xdy dwng dwa trén phiwong phdp trung binh. Cudi ciing la anh
hweong ciia cdc théng sé cau hinh 1én ddp iing dong luc hoc ciia co hé dwoc phan tich va mé phong
s6. Két qud nghién ciru nay sé cung cdp mot tam nhin cho viéc thiét ké cac hé cdach ly dao dong tan

s6 thap.
Tir khéa: Cdch ly dao dong; Do citng gan bang khong; Tan so thap.
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1. INTRODUCTION

Vibration-induced = damages  have
become increasingly common due to rising
demands for wvarious load and excitation
conditions, leading to be harmful for high
precision devices and cause a degradation
of the vehicle long life [1-3]. Therefore, it is
necessary to attenuate the vibration from the
source to the systems. Many vibration isolation
methods have attracted engineers, experts in
which quasi zero stiffness (QZS) isolation
method have been paid more and more attention
of researchers because QZS vibration isolators
providing high static and low dynamic stiffness
around equilibrium position can enlarge the
isolation range and ensure the load bearing
ability as reported in [4-6]. Currently, there
are many studied deeply about this isolation
method including dynamics, innovation model
so on. Zhou et al. [7] proposed theoretically
and experimentally a 6-DoF isolators with a
good vibration isolation performance. Vo et
al.[ 8] proposed and experimented successfully
an adaptive vibration isolation using negative
stiffness structure, showing that the starting
frequency for isolation is lower than the linear
counterpart. A large stroke QZS isolators which
is designed with two three-link structures.
Numerical and experimental findings show the
effective isolation performance as reported in
[9]. Gao et al. [10] developed a high-static and
low dynamic stiffness vibration isolation model
based on fluid damping mechanism in which
the load capacity can be regulated by the gas
pressure, which showed that the square type
damping mechanism can suppress resonance
response but the effectiveness in isolation
region is not reduced. An innovated QZS
Vibration isolator using Euler buckled beam
has proposed by Zhou et al. [11], which can be
integrated in precision sensing instrument and
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medical equipment and can be adapt to load
changes around 10%. Experimental results
proved that this isolator has a wider QZS
intervals which is a valuable reference in this
field. Although the aforementioned nonlinear
QZS isolators have provided the remarkable
advantages, this isolation method also exists
drawback including nonlinear of dynamic
stiffness curve, the QZS stiffness only to
obtain at the equilibrium position and so on.
Hence, this paper will introduce an innovation
vibration isolation model with constant force-
displacement characteristic in working region.
The paper is organized in five sections in which
section 1 is introduction. Then Frequency
response analysis is shown in section 2.
Dynamic response and parameters are analyzed
in section 3. Some conclusions are drawn in
section 5.

2. RELATION OF DISPLACEMENT AND
FREQUENCY

Figure 1. Schematic diagram of isolation model

The configuration of a vibration
isolation model based the offset crank slider
mechanism and cam roller mechanism is
presented in Fig. 1. Herein the isolation object
is supported by the offset slider mechanism
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which includes a pulley having the radius of R,
a bar of L, and a crank having the length of L .
Meanwhile, the cam roller mechanism marked
by the shadowed ractanguler. The equation
for describing the cam profile is expressed
approximately as following:

x:bl+b2y+b3y2 (1)

In which x and y are respectively the
horizontal, vertical displacement of rolle; b,
b,, and b, are constants.

Letting C, and C, be the structure
damping coefficients due to hysteresis
phenomenon of the elastic material. The
dynamic model diagram of the isolator when
the load plate is subjected to a harmonic force
excitation is presented in Fig.2. Hence, the
motion of the vibration isolation is expressed
through the following equation:

_2KR?

2
y
Mj}+(C +2622R ]y_FﬂJr{ L
2

-2C, (b, +2b,y)"

Yy<=y;ory>y, (2)

“VaSYSY,

Where: M is the isolated mass, K is the
sittfness, C is the viscous damping coefficient,
the excitation force is calculated by F_ = F_
cos ot with the amplitude of the force F , the
excitation frequency o.
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s
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k
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Figure 2. Schematic diagram of dynamic model
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By letting
P 2
> :Mbe the natural frequency, there
! ML,
are following dimensionless parameters:

_ oy 1 , 2GR 2C,R? 8C,b,b,
T=wty="—; &= 2C,b; + ; = st =
it Y, & 2M o, ( R P 2Mao, L} g Mo,
8¢ , = F K, R°L R
7= Z3y§;E,= 02;Q=w;M=2 Purn2 1+7Ff
@, My, w, @, L, L,

Eq. (2) canbe rewritten in dimensionless
as following:

)7“+2§y'=1?;cos§2r+é 3)
Where the prime (*) is the differentiation
versus 1, F is expressed as following:

25,5'-¥ ¥]>1

2 (4)
25y-2 0¥y [3<!
i=1

0=

Due to the piecewise dynamic, a proper
approximate method employed to analyze the
dynamic response is the Averaging method

(AM). Two sides of Eq. (3) are added by y
and a dummy perturbation parameter € is
introduced, we have:

)7"+)7=8(F’OCOSQT—2§)7'+)7+Q) %)

Introducing Q? =1 + €o, Eq. (5) can be
rewritten:

y'+y =Py

;p——l__ g ET o _(6)

(7.9') = F cosQr —2£y +(1+cr)y +Q
The solution of Eq. (6) is:

7=Acosy and 7' = —AQsiny (7)

The average value of A' and @' are
considered as constant over a cycle of response
2w. Therefore, the autonomous differential

equation of 4 and ¢ are as following:
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2x
T & S—— .
A ——Qmj;?’(yjy )sin wdy
e 27 (8)
@'= YT j‘?’(yjy')coswdw

0

The frequency ratio determined via the
excited force is expressed as below:

— —a\2
7[2512 + ”?TAX] + \/[2512 + 712:1“] + AR
Q= YT A<l (9)
J—(ZﬂXK +Rw)i\/(27rﬁ72] +Rw)2 +7Z2Z2(Rf +7[F) _
Q,=

oy A>1

3. DYNAMIC RESPONSE
PARAMETERS ANALYSIS

AND

Fig.3 presents the displacement
amplitude-frequency performance to subject to
various excited force amplitude. Itis noteworthy
that the displacement amplitude-frequency
relation considerably influenced by the excited
force. When the excited force amplitude (F)
reduces leading to the amplitude-frequency
curve is shrunk. Clearly, when the amplitude of
the excited force is gone down, the resonance
peak amplitude also falls. Besides, the jump
frequency comprising jump up and jump down
is declined. Opposite, the peak frequency
is remained although the excitation force
amplitude changes. The frequency of the jump
up is higher than the peak resonance frequency
while the amplitude of the jump down is much
lower than the peak amplitude. Especially, the
case in which the excited force amplitude is
relatively low, the displacement amplitude on

the resonance region is very close to A4 =1
as shown in Fig. 4 (the solid and dashed
lines present for stable and unstable branch,
respectively). Even it may be on the line of

A =1 if the excited amplitude is very low for
instance the excited force amplitude of five
percent of the weight of the isolated load (W).
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This means that the maximum displacement
amplitude of the isolated load can equal y, and
the jump-down frequency is close to the peak
frequency.

Displacement amplitude (A)

) B 7 PO
0.4 0B
Frequency ratio (£2)

Figure 3. Influence of excited force amplitude on
the displacement-frequency response. Herein W-
the weight of the isolated load

o

b. .

amplitude ()

mplitude (%)

Displacement a

08
0s
04
0z
00

Displacement ar

00

02 01 04 05 08 07

Frequency ratio (£2) Frequency rati

Figure 4. The displacement-frequency response for
various excited force amplitude: (a) F, = 10%W;
(b) F, = 5%W

Fig. 5 shows more clearly the influence
of the excited force amplitude on the resonance
peak and jump frequency, herein the parameters
are the same as in Fig. 8 excepting the excited
amplitude force. It can be observe that the
dimensionless peak amplitude (4, ) is linearly
increased according to the development of
the excited force amplitude. If the excited
force amplitude is lower than four percent of
weight of the isolation load, the resonance
peak, which includes the dimensionless
displacement amplitude and frequency (Q,) is
very close to the jump down point comprising
the dimensionless displacement amplitude (

ZJD) and the jump-down frequency (Q)). &
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But in the case of the force amplitude higher
than 4%W, the peak amplitude and the jump-
down frequency are much bigger than the 4 b
and the peak frequency, respectively. When
the exited force amplitude is smaller than six
percent of the isolation load weight, the value
of 4 |, 1s linearly risen. But if the excited
force is exceeding 6%, the non-dimensional
displacement amplitude A » Will be reduced.
If the excited force is very large, the value of
A, can even reach one, simultaneously, the
jump-up frequency (Q, ) is close to the jump-
down on (,), thereby, the unstable region is
eliminated. In the case of the amplitude of the
excitation force is smaller than eighteen percent
of isolated mass weight, the peak frequency is
larger than the jump-up frequency. Inversely, it
is lower than the jump-up frequency.

a b.
w 1
- 10
2 . 08
g » =
= 08
el g
5 2| s — 2
sE ) § o7
c® /
= » ol z
2= P g o
cs g o
SE s g os
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88 g 04
g w
5 - 7 i 03 [—
s - s
- oz|fr
N 4 i
ow 2w aoww 80w  BewW 100w 120%W T 20WW AOWW 60%W  BOWW  TOOWA T20%W

Excited force amplitude F,, Excited force amplitude Fy

Figure 5. Displacement amplitude curve (a) and
frequency ratio curve (b) against the excited force

amplitude
4. CONCLUSION

A vibration isolation system is designed
by the two mechanisms with the opposite
stiffness including the pulley-crank mechanics
and cam-roller mechanism in parallel. In
this study, the physical structure is shown
then the dynamic model in consideration of
the detachment between cam and roller, and
structure damping due to hysteresis effects of
the elastic element are proposed. The Average
method is employed to investigate relation of
displacement and frequency. The numerical
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simulation was zealized to verify effects of
the working and manufacture parameters on
the amplitude-frequency curve. This work
is significant for designing a low frequency
vibration isolators.
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A STUDY ON THE MECHANICAL PROPERTIES OF HIGH
STRENGTH ALUMINUM ALLOY 7075

NGHIEN CUU TINH CHAT CO HOC CUA HOP KIM NHOM PO BEN CAO 7075
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Mechanical-Automotive and Civil Engineering Faculty, Electric Power University
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ABSTRACT

Aluminum alloy 7075, recognized for its excellent mechanical properties and high strength-
to-weight ratio, is extensively used in various industrial applications. A non-contact measurement
device, 3D digital image correlation (DIC) was employed to capture the plastic deformation on the
surface of tensile specimens. A series of tension tests were performed on high-strength aluminum
alloy 7075 at room temperature to study anisotropic plastic deformation at rolling direction (RD),
diagonal direction (DD), and transverse direction (TD). A Hill's 1948 quadratic anisotropic yield

criterion was examined for describing AA7075.

Keywords: Digital Image Correlation;, Mechanical properties;, Measurement.
TOM TAT

Hop kim nhom 7075, dwoc cong nhdn voi cac ddc tinh co hoc va ty lé cuong do trén trong
lirong cao, dwoc sir dung réng ri trong nhiéu itng dung cong nghiép. Mot thiét bi do khéng tiép xiic,
cong nghé tiong quan hinh anh sé 3D (DIC), da dwoc sir dung dé ghi lai sw bién dang déo trén bé
mdt cua cac mau thir kéo. Mét loat cdc thir nghiém kéo da dwoc thuc hién trén hop kim nhom cuong
dé cao 7075 & nhiét dp phong dé nghién ciru dwong cong g sudt-bién dang, gid tri iing sudt chdy
va bién dang déo di hudng theo huéng cdn, hudng phdp tuyén va huéng ngang. Tiéu chi chay di
huong bdc hai cua Hill nam 1948 da dwoc kiém tra vé tinh ung dung trong viéc mo ta ddac tinh mat
phang déo ciia AA7075.

T khéa: Ddc trung co tinh; Po lwong khong tiép xiic; Ung sudt; Bién dang.
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1. INTRODUCTION

In recent decades, weight reduction
has become a key priority in manufacturing
sectors such as automotive and aerospace for
improving fuel economy. Aluminum alloy 7075
well known as a common 7xxx series aluminum
alloy that has been extensively applied as a
structural sheet material in automobile and
aerospace industries with lightweight, excellent
corrosion resistance, high-strength-to-weight
ratio, and manufacturing flexibility. However,
metal sheets commonly show different degrees
of anisotropy due to formation of texture during
the rolling process [1]. The grain structures and
distributions in different directions of the metal
sheet may also differ from the rolling direction.
Since the yield point, hardening curve, and the
ratio of the transverse to the thickness strains
under uniaxial tensile loading would be changed
at vary orientation of the metal sheet. A series
of uniaxial tensile tests are conducted along
rolling, diagonal, and transverse directions.

»
: A
-1 g
£l -
HER
.
S X
e
= = e

rolling direction

normal
direction J b
-

sheet metal

Figure 1. Orientation relative to the metal sheet’s
rolling direction [1].

To measure the major and minor strain
on the surface of the tensile specimen, the
DIC measurement method is applied during
the test. By comparing with other optical
techniques Bing Pan et al. [2] indicated that
the DIC technique is more engaging with
the many significant advantages such as
simple experimental setup and easy specimen
preparation, full-field measurement with
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adjustable spatial resolution, suitable for both
laboratory and field measurements. Figure 2
shows the DIC algorithm to calculate the strain
on the in-plane surface of a tensile specimen.

Figure 2. DIC algorithm using to monitor the
tensile specimen surface [3]

2. EXPERIMENTS
2.1. Material and specimens

The material studied is the high-strength
Al-Zn-Mg-Cu alloy 7075. It is a representative
of 1.5mm thick sheets with the longitudinal
axis along the rolling direction. Three different
orientations of specimen as rolling direction
(0° degree), diagonal direction (45° degree),
and transverse direction (90° degree) are cut
by laser cutting device in the same aluminum
sheet as shown in Figure 3. A 50mm virtual
gage length is created by DIC program to
capture and measure major and minor strain on
the surface of the tensile specimen.

)
44

L] ///

Figure 3. Rolling direction, diagonal direction,
and transverse direction of metal sheet
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2.2. Experiment setup

In the current study, all the specimens
were tested on a universal tensile test machine.
The test speed was fixed at rate of 3 mm/min,
the strain rate is about of 1073s™' that handle
by displacement control part of tensile test
machine as shown as Figure 4. Additionally,
the 3D-DIC measurement device was induced
to measure during the test. Two SMp cameras
were adopted for recording the surface of
specimens at the time of experiments. To enable
the DIC to capture the specimen’s deformation,
a fine speckle pattern was painted onto one side
surface of the specimen. The deformation of
the specimen was monitored with two digital
cameras equipped with a timer that recorded 5
frames every single second.

Figure 4. (a) Tensile test machine and DIC system,
(b) Major and minor strain result measured by DIC.
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3. CONSTRUCTION OF HILL’48 YIELD
LOCUS FOR AA7075

3.1. Lankford coefficients

Anisotropy of sheet metals as known as
the ratio of the transverse to the thickness strains
under uniaxial tensile loading. That is usually
evaluated in terms of the Lankford coefficients,
r-value. As a results of practical difficulties in
measuring the thickness plastic strain in testing
process, this value is conventionally obtained
by using the incompressibility hypothesis of
metals. Lankford coefficient r-value from the
rolling direction (RD) is given by:

w,
In-2

r=2_ W (1)
£t 1n_ﬂuﬁ
lowp

Where the subscripts 0 and f refer to
the original and final dimensions of the tensile
specimen, and the final length (1) and width
(w,) of the specimen are calculated below
necking point.

From Eq. 1, the plastic directional
r-value of 0°, 45° and 90° were counted
by using major strain and minor strain that
extracted from DIC program. The r-value for
AA7075 as shown as table 1:

Table 1. R-value calculated by DIC data

R-Value
RD DD TD
0.56 0.78 0.60

3.2. Hill’48 yield locus for AA7075

The Hill’48[4] anisotropic function

which is one of the most popular and &
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comprehensive yield functions, particularly
for the anisotropic metals in the sheet forming
application is used for AA7075:

Orinras = F(025 — 033)” + G (033 — 041)°
+ H(Gll - 022)2 + 2LT%3 + 2MT§1 + ZLN (2)

Where F, G, H, L, M, and N are
anisotropic coefficients, and the subscripts 1, 2,
and 3 are used to denote orthogonal principal
anisotropic axes materially embedded along
the rolling, transverse and thickness directions.

The plastic potential function is
represented by the Hill’48-r function. The
Hill’48-r plastic potential function requires
the plastic directional r-values of r, 1., and r,
that were shown in table 1. These anisotropic
coefficients for potential function are calibrated

as follows:

E T
P 1+ 1‘0)1‘90
n 1
P14,
- 3)
0
H. =
P14,
_ 1 (ro + 1'90)(1 + 2r45)
Yy 2 (14 ry)reg

Where the subscripts p is used to denote
the Hill’48-r yield function coefficients.

Figure 5a shows the Hill’48 anisotropic
yield locus for AA7075 by using the
experimental data above. Besides, the Mises
isotropic yield locus also plots to compare
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the effect of the anisotropic plastic strain on
the yield locus. Under rolling process, the
grain structures and distributions in different
direction of the metal sheet showed a change
from the rolling direction to traverse direction.
Figure 5b introduces the predictions of the
anisotropy of the r-values of AA7075, the
results estimated by Hill’48. The anisotropic
parameters of Hill’48 are calculated by the
r-value based on uniaxial tension tests in three
directions (0°, 45° and 90°).

=
1% -
i o'y
a)
0.4
TOTE
o 1 AATOT
0.7
a4 1 =
¥ 0.8
-
& 04
.l 5
) Hill 48-1
0.2
0.1 - Exp
[ 4]
i 15 ) 45 &0 7 =i
.I’l.|||,|'.A: fioan |'.l|.|.1|||,| difree e o [L'I:l.]
b)

Figure 5. (a) Hill’48 yield locus based on r-values
for AA7075, (b) the predictions of the anisotropy of
the r-values of AA7075
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4. CONCLUSIONS

In this research, the setting up the
uniaxial tension test was explained, the major
and minor strain on the surface of RD, DD and
TD uniaxial tensile specimens were performed
to characterize the anisotropic plastic strain for
AA7075, the Lankford coefficients. The Hill’48
anisotropic yield locus and the prediction of
anisotropy of the r-values of AA7075 were
plotted.
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LILAMA 10:
Tao suw khac biét tich cuc vi muc tiéu
phat trién bén virng

(LILAMA 10) tiép tuc khéng dinh vi thé 1a doanh nghiép hang dau trong linh vuc ché tao, lép
dat va cung cép dich vu k¥ thuat cho cac cong trinh cong nghi¢p, dan dung, ha tﬁng va nang
lwong. Khong chi dimg lai ¢ nhiing con s 4n tuong trong san xuat — kinh doanh, LILAMA 10 con
cha trong phat trién bén viing, 1y con ngudi va méi trudng lam trung tim cho chién lugc dai han.

Trong bbi canh chuyén doi s6 va hoi nhap qudc té manh mé, Cong ty C6 phan LILAMA 10

Pau tu hién dai héa va nang cao niang lue thi cong

Dé dap Gmg yéu ciu cua thoi dai cong nghiép 4.0, LILAMA 10 lién tuc dau tu nang cap may
moc thiét bi, img dung cac phin mém quan 1y thi cong hién dai va chuyén dbi sb trong cong tac diéu
hanh. Muc tiéu 1a ti wu hoa ning lyc san xuat, rat ngan tién do thi cong va nang cao chit luong
cong trinh.

Véi d6i ngii gan 2.200 can bd cong nhan vién — trong d6 ¢6 hon 350 k¥ su va nhan vién
nghi¢p vu, cung 1.800 cong nhan ky thuat lanh nghe LILAMA 10 tu tin ddm nhan céc du an quy
mo lon, yéu cau ky thuat cao. Hang nam, cong ty t6 chirc ddo tao nang cao tay nghé cho tho han,
dua k¥ su di hoc tap tai nudc ngoai, chi trong dén niang luc ngoai ngit va chuyén mon qudc té.

Hién nay, LILAMA 10 dang trién khai thi cong hang loat du 4n 16n nhu: Thay dién Hoa
Binh m¢ rong, Thuy dién Ialy m& rong, Nhiét dlen Viing Ang 2, Nhon Trach 3 va 4, Quang Trach
1... Cong ty con ghi ddu 4n trén thi truong quc té véi Vlec ché tao module thiét bi cho nha may
Hydrogen xanh cta tap doan Thyssenkrupp (Dtic), cung cap thiét bi co khi thiy cong cho thay dién
Snowy 2.0 (Uc), Namphak (Lao).

LILAMA 10 ap dung ddng bo cac hé théng quan 1y theo tiéu chuan ISO 9001:2015 vé quan
1y chat luong, ISO 14001:2015 vé& méi truong, ISO 45001:2018 vé an toan lao dong, cling nhiéu
ching chi k¥ thuat qudc t& nhu ISO 3834-2, EN1090. Pic biét, hé thdng quan 1y chét luong cua
cong ty da dugc cong nhan boi Hiép hoi Ky su co khi Hoa Ky (ASME), bao chiig cho dg tin cay
trong tirng san phém, dich vu.

Nho trién khai dong bo cac tiéu chuan, LILAMA 10 khong chi dam bao hiéu qua k¥ thuat

trong thi cong ma con dap ung yéu cau nghiém ngat vé an toan, moi truong va suc khoe con nguoi
tai cong truong.
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Tong Gidm doc LILAMA 10 — Ong Nguyén Pinh Tinh (thit 2 tir phdi qua)
tham gia 1é ky hop dong géi thau sé 02XL-BA.

Két qua san xuat — kinh doanh 4n twong

Bét chép nhiing khé khin chung cua thi trudng xay lip, LILAMA 10 van giit viing da ting
truong. Nam 2024, cong ty dat san luong 1.076 ty dong (ting 4,3% so voi ndam 2023), tong doanh
thu dat 1.073,2 ty dong (ting 2,4%), vuot ké hoach 107,3%. Loi nhuén trude thué dat 31,5 ty dong
— vuot 165,8% ké hoach.

Thu nhap binh quan nguoi lao dong dat 13,5 tridu ddng/ngudi/thang, ting 12,5% so véi ké
hoach va phan anh chinh sach nhan sy huéng dén 6n dinh va phat trién 1au dai.

Téng s6 lao dong tinh dén cudi nam 2024 13 2.084 ngudi, trong d6 co gan 900 lao dong méi
va 59 k¥ su, cir nhan duoc tuyén dung bo sung cho cac dy 4n mo rong. Cong ty dam bao day du ché
d6 BHXH, BHYT, BHTN, t6 chirc kham stic khoe dinh ky, cham lo doi séng nguoi lao dong ca vé
vat chat va tinh than.

Gin két cong dong — Trach nhiém xa hoi

LILAMA 10 luén giit mdi quan hé t6t voi chinh quyén va nguoi dan dia phuong noi dat
cong trudng, gop phan tao diéu kién thuan loi cho thi cong. Cong ty thudng xuyén hd tro tai chinh
cho céc hoat dong xa hdi, tir thién, “dén on dap nghia”, td chirc phong trao thi dua lao dong san Xuét,
gop phan lan toéa tinh than trach nhiém doanh nghiép véi cong dong.
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Chinh sach phuc lgi ciing 1a mot diém sang: tit ca cong nhan lam viéc tai cong trinh déu
duoc mua bao hiém tai nan lao dong, duoc cép chung chi vé an toan — vé sinh lao dong theo quy
dinh. Cong ty con chii trong td chic cac hoat dong thé thao, giao luu vin hoa ndi bd, gop phan xay
dung méi truong 1am viée gan bo va tich cuc.

Huoéng téi phat trién bén virng

Xéc dinh 10 phat trién bén viing 1a loi thé canh tranh dai han, ban lanh dao LILAMA 10 tich
cuc 1ong ghép cac yeu to moi truong va xa hoi vao chién lugce san xuat — kinh doanh.

Trong qua trinh 1ap ké hoach, cong ty luén dénh gia ky cac yéu t6 rai ro vé méi truong nhu
khi thai, nudc thai, tiéng On, chét thai rin, anh hudng tdi tai nguyén va cong dong dia phuong. Trén
co s6 d0, cac bién phap kiém soat, giam thiéu 6 nhidm va du phong su ¢b méi truong luén duge xay
dung chi tiét, phu hop véi timg du an.

Bén canh do, cong ty cling tang cudng quan ly tai nguyén nhu dién, nude, nhién liéu theo
hudng tiét kiém — hi€u qud. Cac hoat dong san xuét, lép dat luén dat muyc ti€u “khéng anh hudng
tiéu cuc dén moi truong” 1én hang dau.

Trén co s¢ nhitng thanh tyu da dat dugc, LILAMA 10 dat muc tiéu phat trién 6n dinh, bén
virng trong giai doan 2025 — 2030. Trong tdm cia chién lugc 1a cung ¢ ning luc thi cong xay lap,
mo rong san xuit co khi ché tao, khai thac hiéu qua tdoa nha LILAMA 10 va dau tu xay dyng giai
doan 11 cta to hop nay.

Cung véi do, cong ty s€ tlep tuc da dang héa nganh nghe nang cao ty trong cac dich vu c6
gi tri gia ting cao nhu thiét ké tong thé, ché tao module thiét bi, dich vu van hanh va bao dudng
(O&M)... Viéc tang cuong hop tac véi cac tap doan nudc ngoai cling duge xem la gidi phap mo rong
thi truong va tiép thu cong nghé tién tién.

Dic biét, LILAMA 10 dang trién khai nang cip Nha may Co khi Ché tao Thiét bi Hai Duong
— mot mat xich quan trong trong viéc nang cao nang luc san xuat thict bi phi ti€u chuan, dap tng
nhu cau trong va ngoai nudc.

V6i dinh hudng phat trién bén vimg, dau tu vao con ngudi, cong nghé va méi truong,
LILAMA 10 dang tao ra sy khac biét tlch cuc khong chi trong Iinh vuc cong nghiép xay lap ma con
trén ban d6 phat trién ciia nén kinh t& qudc gla Su két hop hai hoa giita hidu qua san xuat — kinh
doanh va trach nhiém cong ddng chinh 1a nén tang vimg chic dé doanh nghiép nay vuon xa trong
thoi ky hoi nhap va phat trién xanh.

PV
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