NGHIEN CUU - TRAO DOI

(PNG DUNG PHAN MEM ANSYS AUTODYN NGHIEN clrU
QUA TRINH HINH THANH BAN TAO HiNH

RESEARCH ON THE FORMATION OF THE EXPLOSIVELY FORMED
PENETRATOR BY USING THE ANSYS AUTODYN SOFTWARE

TS. Nguyén Quang Diing, TS. Phan Vin Tuén, TS. P§ Xuéin Twoi, KS. Phan Thanh Phiic
Khoa Vii khi, Hoc vién K¥ thuat Quan su

TOM TAT

Bai bdo thiee hién mé phong sé qud trinh hinh thanh phan chién dau (PCP) ciia dan tao hinh
bang phan mém ANSYS AUTODYN véi cdc thanh phan than vo, thube né, phéu I6t... tiém cdn véi
vat liéu thuc té nham lam ro qua trinh hinh thanh PCD dan tao hinh. Két qua cho thcfy sw phu hop
VGi cdc nghién ciru Iy thuyét da biét, gép phan lam séng t6 qud trinh hinh thanh PCD dan tao hinh,
khcfng dinh sw hop ly cua cac mé hinh vdt lieu lva chon, la co so ban dau cho viéc ung dungphdn
mém dé khao sat, tinh toan, thiét ké cac loai dan tao hinh.

Tir khéa: Phan chién dau; ANSYS AUTODYN; Pan tao hinh.
ABSTRACT

The article performed numerical simulation on the formation of the explosively formed
penetrator by using ANSYS AUTODYN software with models for components: case, charge, liner
suitable for actual materials to clarify the formation process the explosively formed penetrator.
The research results of the paper are consistent with the known theoretical studies, contributing to
elucidating the process of forming the explosively formed penetrator, confirming the rationality of
selected material models, is the initial basis for the application of software for surveying, calculating
and designing explosively formed penetrator.
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1. PAT VAN PE

Co ché hinh thinh PCD dan tao hinh da
duoc mot sd nha nghién ctru thuc hién trén co
sO phuong phép 1y thuyét va thuc nghiém [1],
[2], [3]. Tuy nhién, do han ché vé cac thiét bi
do dac va quan sat nén viéc hiéu siu sic anh
huong cta cac yéu td tir d6 toi vu hoa qua trinh

thiét ké con gip nhiéu kho khan. Bai bao gidi
thiéu phuong phap sd v6i phan mém ANSYS
AUTODYN nghién ctru qué trinh hinh thanh
PCD dan tao hinh trong diéu kién nd tinh nham
lam sang t6 cac qua trinh vat ly, tu d6 danh gia
kha ning mg dung trong tinh toan, thiét ké dan
tao hinh.
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2. XAY DUNG MO HINH PHAN CHIEN
PAUTREN PHAN MEMANSYSAUTODYN Két cau PCD cua dan tao hinh (hinh 1)
gdm: phéu 16t 1; than vo 2; thudc nd 3; bd phan
gdy nd 4. St dung mé hinh 2D d6i xing truc
trén phan mém Ansys Autodyn 2D (hinh 2). Sir
dung lu6i Euler va diéu kién bién tu do tai bé
mit ngoai than vo. Cac tham sd kich thude cho
trong bang 1, mot s6 tham sd vat liéu cho trong

bang 2.
Bang 2. Mo hinh vt liéu cdc thanh phén dan
tao hinh
A ,a Loai vat ?hu’O’ng M6 hinh
Phan tir i~ | trinh trang A
liéu (o bén
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Bang 1. Mot so kich thuoc PCD dan tgo hinh Mo hinh bén Johnson- Stelgberg
Cook Guinan
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thwéc . | thwoe . | thwoce . e
tri tri tri
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L 88 t 3 d 2,2 .
’ ’ Khoi lugng riéng o 1’7;; o
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d 84 R, 2 L | 385 Toc dond D 7980 m/s
t, 3 9, 3 L, 61,5 Hé s Gruneisen 1,3
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3. KET QUA TiNH TOAN

Su chuyén d6i hinh dang cua phéu 16t
trong qué trinh hinh thanh phan chién d4u theo
thoi gian dwoc thé hién trong hinh 3. Sau khi
vu nd duoc kich hoat, song nd lan truyén trong
khoi thude di toi dinh phéu 1ot va bat dau nén
ep Do két cau cua pheu 16t, tai cung mot thoi
diém, cac vi tri trén phéu 16t ¢6 vén toc khac
nhau, giam dan tr dinh ra dén miéng. Trong
khoang tir 30ps + 140us sau khi kich nd, do su
chénh léch van tdc gitta dinh va phﬁn miéng,
phéu 16t bi ép lai va vudt dai dan dan, "bung

a" - "16n nguoc" tir dinh 1én miéng phéu. Pén
khoang thot glan 140us + 150us, cac phan tir
kim loai ctia phéu chuyén dong voi cung mot
van toc (hinh 4) tao thanh khéi dong xuyén 6n
dinh hinh dang véi van tdc cao, v = 1956 m/s,
duoc goi 1a PCD cua dan tao hinh (hinh 5).

o el
Hinh 3. Qud trinh hinh thanh phan chién dau
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Hinh 4. D6 thi van téc cdc phdn tk kim logi trong
qua trinh phéu lot bién dang
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Hinh 5. Hinh dang va vin téc PCD ¢ thoi diém
t=150us

Hinh 5 thé hién hinh dang va vén tdc
ciia PCP ¢ thoi diém két thac qua trinh tao
hinh, céc thong s6 co ban tinh toan duoc: van
toc V = 1956 m/s, chiéu dai 1 = 92,22 mm,
duong kinh 16n nhat D_ = 29,6 mm, quang
duong bay dugc S =281,5 mm.

4. PANH GIA KET QUA VA BAN LUAN

Tir két qua tinh toan, c6 thé mo ta qua
trinh hinh thanh PCP nhu sau: sau khi kich no,
dén thoi diém t = 10,66us, song nd lan truyén
t61, nén ép lam cac phan tir kim loai trén phéu
16t chuyén dong voi van tdc khac nhau, giam
dan tir dinh ra dén miéng. Su chénh léch van
tbc nay lam bién doi hinh dang phéu 16t: nd
bi "bung ra", "lon nguoc" tur dinh 1én miéng
va dan bi nén ép lai. Trong khoang tir 30us +
140us, phéu 16t bi ép lai va vudt dai dan dan
tao thanh dong xuyén c6 hinh déng khi dong tot
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hon nhiéu so voi hinh dang ban dau cua phéu
16t - duoc goi 1a phan chién du cua dan tao
hinh. Tur khoang 140us + 150us, dong xuyén
6n dinh hinh dang va bay véi van toc v = 1956
m/s. Két qua trén kha pht hop véi cac nghién
ctru thue nghiém [1] da dugc cong bé.

Qua trinh hinh thanh phan chién déu
dan tao hinh nhan duoc tir két qua mo phong
tryc quan gitp hiéu sau sic hién twong, pht hop
v6i nhitng nghién ctru 1y thuyét va thuc nghiém
vé mit dinh tinh va dinh lugng da biét [1], [2],
[5], 1a nhitng co s¢ budc dau dé ung dung phan
mém ANSYS AUTODYN trong khao sat, thiét
ké dan tao hinh. <
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