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Tém tir: Trong bai bao nay, anh hwéng ciia xung Kich thich t6i két qua mé phong sé
mét bao bi (hgp cac tong) chiu tac dong va cham dwoc nghién ciru. Két qua thu dwoc cho
thay viéc phan tich, luva chon hinh dang, gia tri gia toc va khodng thoi gian dién ra va
cham co anh huwong rat lon dén két qua mo phong so. Pdac biét trong truong hop bao bi
chiu C&c va cham lap lai lién tiep. Nhitng anh hudong nay dugc xdc nhdn bang viéc so sanh
ket qud phan tich phan tir hitu han voi két qua thuc nghiém

Tir khéa: Phan tir hitu han; Abaqus; Fe-safe; Séc; Rung dong.
1. DAT VAN BE

Trong nganh cong nghiép bao bi, cac hdp cac tong duoc thiét ké, dé bao vé san pham khoi cac
nguy co tir moi truong phén phdi, van chuyén va luu trit, & san pham co thé dugc van chuyén
dén tay nguoi tiéu dung ma khong bi hu hong. Khi van chuyén cac san phim déng goi, Chung cod
thé gip nhiéu tac dong co hoc nhu roi, va dp, nén, rung. Trong qua trinh xir 1y va van chuyén c6
thé gay hu hong cho san pham Va cham 1a mot trong nhiing tic dong co hoc nghiém trong nhat
gdy ra hu hong cho san pham. Cuong d6 ciia mot va cham nhat dinh duoc dic trung boi muc gia
tdc hodc bién d6 cua nd va khoang thoi gian dién ra [1]. Mot dic diém quan trong khac cua xung
kich thich 1a su thay dbi van toc, dugc biéu thi bang dién tich dudi bién do gia téc so v6i duong
cong thoi gian. Puong cong ranh gidi hu hong (Damage Boundary Conditions-DBC) dugc su
dung rong rai dé xac dinh thiét hai do va cham cua mot san phém dua trén d6 nhay ctia no dbi
v6i su thay ddi gia toc va van téc [2]. DBC duoc ap dung dé danh gia muc do thiét hai do va
cham 1ap di 1ap lai [3-5]. Quy trinh thir nghiém thuong yéu ciu str dung mdy tao xung Kich thich
¢6 thé lap trinh dugc dé thay doi cac thong s6 bién dg, thoi gian va van tdc cua cac tac dong lap
lai [6-8]. Thuc té, phén tich phan tir hitu han da dugc ting dung trong phén tich thiét ké cho hop
cac tong. Tuy nhién, ddi véi phan tich bai toan dong con rat nhiéu van d& can dugc nghién ctu.
Muc tiéu chinh ctia nghién ctru ndy la phan tich anh hudéng cia bién dang xung kich thich t6i két
qua mo phong sb. Diém méi ciia nghién ctru ndy 1a sir dung phuong phap tiép can phan tir hiru
han véi mo hinh hdp céc téng chiu va cham.

2. NOI DUNG CAN GIAI QUYET
2.1. Thi nghiém

Qua trinh xr 1y va vén chuyen hang héa dung trong hdp céac tong c6 nguy co bi hu hong. Va
cham 14 mét trong nhimg moi nguy hiém nhat d6i voi hang hoa khi van chuyén. Do do, thi
nghiém va cham dugc sir dung dé xac dinh cac 16 hong ciia cac hdp cac tong da duoc thiét ké.
Pau vao cua thi nghiém va cham duoc kiém soat bang may tao xung kich, cung cip mot phuong
phap dé danh gia kha ning chiu va dap cta hop cac tong. Trong nghién ctru nay, thi nghiém duoc
thuc hién bang cach sir dung ban rung thiy lue servo duge két ndi v6i bd diéu khién rung theo
thoi gian thuc va duoc 1ap trinh dé tao ra cac va cham c6 bién dang xung khac nhau. Thi nghiém
duoc thuc hién trong diéu kién: 23 °C va do 4m tuong ddi 50%. Thiét lap thir nghiém dé kiém tra
d6 bén moi do va cham lap lai ciia hop C4c tdng trén ban rung nhu hinh 1a. Hop cac téng c6 kich
thuéc L x B x H = 300 x 200 x 180 dugc dit trén ban rung, dwoc ¢ dinh voi miat ban bang két
céu gom cac thanh lién két va bu 16ng (Két cau nay cé tong khoi lwong M = 8,4 kg). Quy trinh
thir nghiém dugc tién hanh nhu sau: Ban rung tao ra xung kich thich hinh thang theo phuong
thing dimg trong khoang thoi gian rit ngén (ms) (hinh 1b). Hop phai chiu mét loat cic va cham
¢6 cuing cudng do cho dén khi no bi hong.
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Hinh 1. Thiét ldp thi nghiém.
2.2. M6 phéng thi nghiém
2.2.1. M6 hinh itng xir Ciia gidy

’Giéy la véat liéu duoc st dung trong viéc san Xuét ra cac tong luon song. Qua trinh sép xuét
gidy tao ra ba hudng umg xur déc trung: Huéng may (MD); Hudng ngang (CD); Hudng chiéu day
(ZD). Céc tong luon song str dung trong nghién ctru nay c6 cau truc nhu hinh 2. Cac 16p giay
trong cau trac c6 khoi lwong nhu sau: Giay 1: 140 (g/m?); Giay 2: 113 (g/m?); Giay 3: 130 (g/m?).

Trong nghién ciru nay, ching t0i sir dung mo hinh IPE (Isotroplc Plasticity Equivalent) [9] dé

mo ta ing xt cia gidy. Ung sudt dan hdi tryc hudng trong mit phang duoc xac dinh boi:
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Trong d6: Y 1a tng suét dan hoi. A, B, C, D, Eo,so,sfq,n 14 cac tham s ctia mé hinh IPE ¢6
thé xac dinh dugc tir duong cong cua thi nghiém kéo. M6 hinh IPE ndy dugc trién khai trong

phin mém Abaqus bang chuong trinh con VUMAT.
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2.2.2. M6 hinh phan tir hitu han ciia thir nghiém va cham

Thi nghiém va cham dugc md hinh hoéa bér}g mot mo hinh phén tr hitu han trong phﬁn mém
Abaqus (hinh 3). M0 hinh nay duoc sir dung d€ m6 phong hanh vi nén ctia hop khi chiu va cham.
Chia ludi st dung phén tor S4R ¢ kich thudec 10 mm. Hop duoc coi 1a hong khi bién dang vuot
qué 5% gidi han bién dang déo.
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Hinh 3. M6 hinh héa thir nghiém va cham trén ban rung.

Mot trong nhitng thong sd dau vao quan trong dé thuc hién mo phong nay 1a bién dang xung
kich thich. Theo dé, khi nghién ciru mét dang xung kich thich hinh thang dién hinh, dic diém
dau tién 1a muc gia toc tdi da dugc ghi nhan trong va cham. Pic diém tht hai 1a khoang thoi gian
ma va cham xay ra, dugc goi la khoang thoi gian cua xung kich thich. Khoang thoi gian xung
kich thich do dugc théng thudng ndm trong khoang tir 2 -50 ms. Do khé xac dinh chinh xac thoi
diém dang song giao vai truc x dé bat dau va dimg phép do thoi gian xung kich, thoi gian cta
xung xung kich duoc do theo quy udc tir cac diém ghi gia tdc nhu mot ham cua thoi gian & mot
mirc 10% muc gia toc tdi da [10] (hinh 4).
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Hinh 4. Xung kich thich do trong thi nghiém [10].
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Hinh 5. Bién dang xung kich thich siz dung cho mé phong sé.
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Trong nghién ctru nay, viéc st dung dir liéu xung kich thich thu dugc tir thi nghiém cho mé
phong sb dan toi két qua chua chinh xac. Do d6, sau khi thi nghiém cho rat nhiéu truong hop
xung khéc nhau, chiing toi dua ra sé dang xung dién hinh nhu hinh 5. Trong do: Ty, Ts lay gia tri
trong khoang (0.01-0.02) Tin; T - Khoang thoi gian tang dén khi gia toc dat gia tri 16n nhat T, -
Khoang thoi gian duy tri gia tdc & gia tri cao nhat; T - Khoang thoi gian gia toc giam vé khong,
Tt - Thoi gian dién ra va cham do dugc trong thi nghiém; Gia tc Amp = 0.8Awn; Amp - Gia tbc mo
phong; A, - Gia toc do dugce trong thi nghiém.

3. KET QUA VA THAO LUAN

Hinh 6 biéu dién két qua cia mot md phong s6 dién hinh khi str dung cac xung dé xuét trong
phan trudc.

Vi tri gay

Hinh 6. Bién dang cua hop thu dwoc sau mot vai va cham.

So sanh cac két qua giita mo phong va thi nghiém duogc thé hién trong bang 1. D& dang nhan
thdy rang dbi voi truong hop xung kich thich c6 dang nhu hinh 5a, 5b, hop chi chiu duoc 1-2 va
cham. Xung kich thich trong hinh 5c, 5d cho két qua sat voi thi nghiém. Dé chon duoc dang
xung kich thich hop 1y nhat, dic biét cho trudng hop hdp chiu tac dong lién tiép ciia cac va cham
¢ cung cudng do, ching t6i tiép tuc thuc hién bai toan mé phong sb trén phan mém tinh toan
phan tich moi Fe-safe dé xac dinh chinh x4c sb luong va cham cho hop (¢rwong hop hinh 5S¢, 5d).
Két qua nhan duoc nhu trong bang 2. Tir d6, c6 thé két luan rang xung kich thich trong hinh 5d
cho két qua tdt nhat.

Bing 1. So sanh két qud mé phong Abaqus hop chiu séc véi két qua thi nghiém.

Xung kich thich | Gia tbc | Thoi gian va S6 1an va cham(mo S6 1an va cham

(mé phong) (9) cham (s) phong Abaqus) (thwe nghiém)
Hinh 5a 14 1.62E-02 1 9
Hinh 5b 14 1.62E-02 1 9
Hinh 5¢ 14 1.62E-02 3 9
Hinh 5d 14 1.62E-02 13 9
Hinh 5a 16 1.33E-02 1 25
Hinh 5b 16 1.33E-02 1 25
Hinh 5¢ 16 1.33E-02 5 25
Hinh 5d 16 1.33E-02 30 25

Bing 2. So sanh két qua mé phong Fe-Safe hgp chiu cdc cii soc lién tiép voi két qua thi nghiém.

Xung kich thich | Gia téc | Thoi gian va S6 lwgng va cham So6 1an va cham (mo
(mé phong) (9) cham (s) (thwe nghiém) phong Fe-safe)
Hinh 5¢ 6 5.94E-02 >1000 290
Hinh 5d 6 5.94E-02 >1000 4436
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4. KET LUAN

Trong nghién ctu nay, thong qua viéc phan tich phan tir hiru han, ching t6i da lam rd anh
hudng cta hinh déng bién dang xung kich thich cia mot va cham t6i két qua mo phong va cham
cua hop cac tong. Cac két qud md phéng dugc so sanh véi két qua thuc nghiém dé xac nhan cac
anh hudng da chi ra. K&t qua nghién ctru ndy ciing c6 thé ap dung cho cc nghién ciru lién quan
khac. Dic biét, n6 13 co s quan trong dé ching t6i tiép tuc nghién ciru viée xac dinh duong gidi
han pha hong (DBC) va giéi han moéi cho bao bi bﬁng phén tich phén ttr hiru han.

Léi cam on: Nhém tac gia cam on sw tai tro vé kinh phi ciia truong Pai hoc Ky thudt Cong nghiép
Théai Nguyén.
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ABSTRACT
FINITE ELEMENT ANALYSIS OF SHOCK PULSES IN NUMERICAL SIMULATION

In this paper, the effect of the excitation pulse on the simulation results of a packaging
(cardboard box) subject to impact is studied. The results showed that the analysis and
selection of the shape, the acceleration value and the duration of the impact have a great
influence on the numerical simulation results. Especially, in the case of the packaging
being subjected to repeated bumps. These effects are confirmed by comparing the results
of finite element analysis with experimental results.

Keywords: Finite element; Abaqus; Fe-safe; Vibration; Shock.
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