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TOM TAT

Bai bdo trinh bay két qud nghién citu, danh gid viéc ché tao than dan coi DC100M-PST
bang phwong phdp diic thay thé cho phiong dn ddp. Phwong phdp ndy tmg dung cong nghé mé
phong trén phdn meém ProCAST dé tinh toan phoi duc, khuon duc va lwva chon dinh huong dwoc
phwong an duc phu hop voi diéu kién cong nghé hién co, phuc vu nhiém vu ché tao san phcfm tai
Nha may Z115. Qua thir nghiém, danh gid san pham dan coi ché tao bang phirong phdp diic, két qud
dat yéu cau theo bé chi tiéu tinh nang chién — ky thuat dan c6i 100 mm PC100M-PST di duoc phé
duyét, diéu nay cé y nghia khoa hoc va thiee tién rat 1ém trong viéc thiic ddy nghién ciru, ché thir cdc
san pham méi tai Nha mdy theo phiwong phdp diic, givip gidm gid thanh san pham nhung van dam
bao yéu cau ky thudt dé ra, chii ddng nguon vt tw va cong nghé sdan xudt trong nude.

Tir khéa: Pan coi PC100M-PST: Phirong phdp diic; Phan mém ProCAST.

ABSTRACT

This study presents the research outcomes and assessment of manufacturing the DCI100M-
PST mortar shell body using a casting process as an alternative to the conventional stamping
method. This approach utilizes ProCAST software to design the casting blank and mold, and
to determine an optimized casting scheme that meets current technological conditions, thereby
facilitating production tasks at Factory Z115. Experimental evaluation of mortar shells produced
by the casting method demonstrates that the products fully satisfy the approved tactical — technical
requirements of the 100 mm mortar shell DC100M-PST. The findings have significant scientific and
practical implications, particularly in fostering research and prototyping of new weapon systems at
the Factory based on casting technology. This approach contributes to reducing production costs
while ensuring compliance with stringent technical standards, as well as enhancing self-reliance in
materials and domestic manufacturing capabilities.

Keywords: DCI100M-PST mortar shell; Casting method; ProCAST software.
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1. PAT VAN PE

Dé dap tmg yéu cau nhiém vu trong thoi
ky méi, tir nhitng nam 2000, Vién Vii khi, Tong
cuc Cong nghi¢p quoc phong (CNQP) da chu
dong nghién ciru, thiét ké, phdi hop cung Nha
may Z115 ché tao thanh cong céc loai cbi ting
tam, c6i tAm xa ¢& 60 mm, 82 mm va 100 mm.

Nam 2018, Vién Vi khi dugc giao
thuc hién dé tai cap B6 Qudc phong thude dé
an KC.NQ.06 “Nghién ctru hoan thién thiét
ké, cong nghé ché tao dan cbi 100 mm pha
sat thuong tang tam (PC100M- PST) bén trén
sting cbi hién c6 trong trang bi”, dé tai da du:orc
nghiém thu cap B6 Québc phong dat “Xudt sac”.
Pan c6i DPC100M-PST do Vién Vil khi nghién
ctru, ché tao dap tmg cac yéu cau chi tiéu tinh
nang chién — ky thuat da dugc Thu truong Bo
Téng Tham muu phé duyét. Trong qua trinh
trién khai ché tao dan c6i 100 mm DC100M-
PST, san pham than dan cdi duoc gia cong tir
phoi thép dap do Nha may 2183 cung cép Phoi
thép nay dap tng duoc cac yéu cau vé chit
lwong, chi tiéu chién — k¥ thuat cua san pham
tuy nhién qué trinh tao phoi phai trai qua nhiéu
nguyén cong phirc tap, nhiéu 1an nghién ctru cai
tién cong ngh¢, mat nhiéu thoi gian 1am cho gia
thanh ché tao san pham cao, do d6 can nghién
ctru cai tién phuorng phap ché tao cho phu hop
nham rat ngan thoi gian ché tao san pham giam
gi4 thanh, ning cao ning sudt nhung van dam
bao dugc chat lugng san pham.

Xudt phat tir yéu cau thuc tién dit ra va
ké thira két qua nghién ctru cta cac dé tai trude.
Nam 2023, Nha may Z115 cha dong dé xuat
nhiém vu cap Téng cuc CNQP “Nghién ctru
cong nghé ché tao than dan c6i PC100M-PST
bang phuong phap duc”, dé tai da duoc danh
gla nghiém thu cap Tong cuc dat yeu cau. San
pham cua dé tai dap ung cic yéu ciu, chi tiéu
tinh nang chién — ky thuat dugc phé duyét, két

qua cua deé tai tao tién dé dé Vién Vi khi trién
khai nhiém vy san xuat loat “O” loai dan nay.

2. NGHIEN CUU TINH TOAN, THIET
KE VA CHE TAO THAN DPAN BANG
PHUONG PHAP PUC

2.1. Tinh toan, thiét ké phdi than dan
PC100M-PST bing phuwong phap dic va
ché tao khuén dic

Can cir bo tai lidu thiét ké dan cdi
DC100M-PST [6] da duoc ban hanh, nhom
nhiém vy xay dung ban v€ phoi duc dan cdi
DC100M-PST (hinh 1):

Hinh 1. Ban vé phéi diic dan c6i DPC100M-PST

Can cr vao két cau hinh dang vat dac
va cac nguyén tic lya chon mat phan khudn
khi dtc [1], nhom nhi¢m vy lya chon mat phan
khuon cho vat duc (hinh 2):

Mit phan khuén

Hinh 2. So' do mdt phan khudn
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- Thoi gian o6t c6 loi dbi voi vat dac xéc
dinh theo cong thtrc sau [1]:

t=s.3g.G

Trong do:

g — Chiéu day chinh hay trung binh cua
vat duc, mm;

G — Khéi luong vat dic cing hé thong
rot, dau ngot, kg;

s —Hé s6 (d6i v6i vat diic bang thép, s= 1,6).

Qua tinh toan bang phan mém Inventer
vat duc co khdi lwong 17,98 kg; can cir tai liéu
tinh toan thiét ké vat dac [1], [7], nhom nhiém
vu lya chon cac gia tri nhu sau: G =24,3 kg; g
=14 mm; s = 1,6.

Thay sb, ta dugc:
t=53g.G=1,631424,3=11,2 (s)
- Tinh toan tiét dién hé thong rot:

Dién tich tiét dién ngang F cta rinh din
doi véi vat dic co thanh day duogc tinh theo
cong thuce [2]:

F=2.G""?
Trong d6: G — Khdi lwong vat duc, kg.
Thay sb, ta dugc: F = 6,6 cm2.

Pé thuén tién cho qua trinh 1am khuon,
lya chon rinh dan c6 tiét dién hinh tron, ban
kinhR_ . =1,45cm.

- Thiét ké hé thong dau ngét, dau hoi:
Tir nhitng nguyén tic thiét ké dau ngot, du hoi
[1,148], nhém nhiém vu lwa chon thiét ké vi tri
dau ngot ¢ phia trén vat duc, dung dau ngét hd
dé 1am nhiém vu déu hoi giap thoat tap chat
trong qué trinh rét, t6i wu cho khuén duc.

Xuat phat tir cac yéu cau thiét ké ché
tao san phém, nhom nhiém vu da thiét ké khuon
duc, ché tao thao va vo khuon duc phoi than
dan c6i DC100M-PST (hinh 3, 4):

a) Thao b) Vo khuon duc
Hinh 3. Hinh anh 3D thao va vo khuén duc phoi
than dan c6i DC100M-PST

Hinh 4. Hinh anh 3D khuon tao thao va khuon tao
vo khuon duc

St dung phan mém ProCast mé phong
qué trinh duc than dan (hinh 5) [4], hi€u chinh
ban v& khudn duc, thao dam bao khong xuét
hién rd khi trén phén than dan.

Hinh 5. Két qua mé phong khuyét tt ré ngét bang
phan mém ProCast
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Hinh 6. Két cdu khuén nhém tao vé khuén diic
phéi than dan c6i PC100M-PST

Qua nghién ctlru, tinh toan lga chon
phuong an trén vao ché tao san pham phoi than
dan coi cho ché thtr va thr nghiém san pham.

2.2. Ché tao than dan céi PC100M-PST
bang phwong phap duc

Tién hanh dudc than dan c6i DC100M-
PST theo cac dot, cac loat khac nhau, trong do6
giam sat chit ché cac thong sb cong nghé tir
qua trinh tao thao, vo khuon va qua trinh niu
luyén, duc rot [2], [3].

- Ché thir loat nho (s6 lwong 50 phoi
duc): San pham sau khi gia cong co khi, két
qua kiém tra co tinh san pham duc (bang 1) va
thir thu manh than dan sau khi ché tao va nhdi
thudc nd TNT (hinh 7) dat yéu cau theo tai liu
thiét ké [5], [6].

Bdng 1. Co tinh phéi diic than dan cé6i PC100M-PST diic loat nhé

o Gia tri s L
TT Tén chi tiéu X  a x Yeéu cau Danh gia
Mau 1 Mau2 | Mau3
1 Do cling (HB) 252 265 264 238+296 | Dat yéu cau
Gi6i han chdy o (kG/mm?) 39 39,2 40,7 >33 Pat yéu cau
3 Gi6i han bén nén o (kG/mm?) 182.,4 195,6 194 >94 Dat yéu cau

Hinh 7. Két qua thir né thu manh than dan coi
DBC100M-PST diic loat nho

San phém ché tao loat nhé co ban da
dap tmg duoc yéu cau (47/50 phoi dic dat yéu
cdu), tuy nhién than dan sau gia cong co khi
kiém tra hinh dang kich thudc, thir ap s lugng
khong dat yéu cau con nhiéu (16/47 than dan).

Nguyén nhan hoéng do qua trinh rét kim
loai nong chay vao khuon dic chwa dong déu,
qua trinh rot nhiét do bi thay dbi (vi tri rot dau
va rot sau), quét son 1én thao khong dong déu.
Do d6, can phai ting cuong giam sét cac thong
sO cong nghé va cac bude thuc hién trong qua
trinh duc (tir tao khuon dén nau rot).

- Ché thir loat 16n (s6 lugng 110 phoi
duc): Puc than dan c6i PC100M-PST theo céac
ndi dung ché tao loat nho, tién hanh giam sat
chit ché cac thong s6 cong nghé va thao tac
thuc hién. Dé giam ty 1¢ phoi hong sau dic,
sir dung gu thép dé niu (gu thép duoc niu tir
thép phé va sit xop dugc d6 vao cac khudn gu
dé phuc vu cho cac mé nau 16n) [3]. Phoi sau
khi duc duoc kiém tra thanh phan dat yéu cau
(bang 2).
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Bdng 2. Thanh phan phéi diic than dan co6i PC100M-PST diic loat

Thanh phin nguyén t6 (%)
Gidi han
C Si Mn S Cr Ni Cu
Min 0,57 0,17 0,50 - - - -
Max 0,65 0,37 0,80 0,030 0,035 0,25 0,30 0,30
Két qua 0,62 0,26 0,64 0,021 0,020 0,10 0,04 0,03

Than dan sau khi gia cong co khi, duoc kiém tra co tinh dat yéu cau theo tai liéu thiét ké

(bang 3).
Bdng 3. Co tinh thin dan céi PC100M-PST diic loat.
Gia tri
TT Tén chi tiéu Yéu ciu Panh gia
Miul | Miu2 | Miu3
1 Do clng (HB) 268 255 264 238+296 | Dat yéu cau
2 Gidi han chdy 6, (kG/mm?) 41,2 41 38 >33 Pat yéu cau
3 | Giéi han bén nén o, (kG/mm?) | 1753 188,7 180,2 >94 Pat yéu cau

San pham sau ché tao loat di dap tmg
dugc yéu cau dat ra (106/110 phoi duc dat yéu
cau). Than dan cbi sau gia cong co khi duoc
tién hanh kiém tra co tinh, kiém tra hinh dang
kich thudc va thir ap dat yéu cau: 92/106 than
dan [5]. Than dan cdi sau ché tao du diéu kién
cho ché tao, tong lap, thir nghiém va nghiém
thu san pham.

3. KET QUA NGHIEN CUU VA PANH GIA

Than dan c6i PC100M-PST sau khi ché

tao, duoc kiém tra dat yéu cau, tién hanh nhdi
thuéc nd TNT va thuc hién cac hang muc thu
nghiém, nghiém thu nhu: bén kiém tra bén than
dan, thir nghiém nd thu manh.

3.1. Thir nghiém bén kiém tra d§ bén than
dan va thir nghiém no6 thu manh than dan cbi
PC100M-PST ché tao bing phwong phap diic

Két qua thir nghiém bén kiém tra d bén
than dan (bang 4) va thir nghiém nd thu manh
(hinh 8):
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Bang 4. Bién dang than dan tai mat cat I-I va II-1I trude va sau khi thir nghiém ban kiém tra do bén

| Mt I (vi tri Ip gioding), (mm) M’*'tdnfllggam m3t bac ren ,
Théin so ot mm), (mm) Keét luan
Truéce khi bin Sau khi biin Truéce khi bin | Sau khi béin
1 93,62+93,65 93,62+93,66 34,80+34,81 34,82+34,86
2 93,60+93,62 93,60+93,62 34,80+34,81 34,82+34,84
3 93,60+93,62 93,66+93,68 34,80+34,81 34,80+34,84
4 93,60+93,62 93,62+93,66 34,80+34,81 34,80+34,82
5 93,60+93,62 93,62+93,64 34,80+34,81 34,80+34,82 ‘
bat yéu cau
6 93,60+93,61 93,60+93,64 34,80+34,81 34,82+34,84
7 93,60+93,61 93,62+93,66 34,80+34,82 34,80+34,82
8 93,60+93,62 93,68+93,70 34,80+34,82 34,80+34,84
9 93,60+93,61 93,66+93,68 34,80+34,81 34,80+34,84
10 93,60+93,62 93,60+93,62 34,80+34,81 34,80+34,82

Hinh 8. Két qud thir nghiém né thu manh than dan
c6i PC100M-PST

Qua kiém tra, nghiém thu tai nha may,
két qua nghiém thu tinh va ban kiém tra bén
than dan, thir thu manh than dan c6i PC100M-

PST theo phuong an duc dat yéu cau theo tai
liéu thiét ke [6].

3.2. Két qua nghiém thu tong hop dan cbi
PC100M-PST ché tao bing phwong phap diic

Than dan c6i PC100M-PST ché tao
bang phuong phap duc sau khi nghiém thu tinh
dat yéu cau dugc ban kiém tra, nghiém thu tong
hop cac hang muc kiém tra bén dan, kiém tra an
toan thudc nhdi, kiém tra d6 chum két hop nod
hét thudc.

Két qua thir nghiém, nghiém thu tong
hop cac hang muc cua dan c6i BPC100M-PST
ché tao bang phuong phéap duc dat yéu cau theo
céc chi tiéu quy dinh tai tai liéu thiét ké [6].
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4. KET LUAN

Két qua nghién ciu ché dan cdi
DBC100M-PST bang phuong phap duc cho thay
mot sO uu di€m sau:

- Chi tiéu co tinh cta than dan cbi
DC100M-PST ché tao bang phuong phap diic
tuong duong voi dan cbi ché tao bang phuong
phap dép;

- Két qua thir nghiém nd thu manh cho
théy: Kha nang tao manh cua than dan ché tao
bang phuwong phap duc t6t hon so véi than dan
ché tao tir phoi thép dap;

- Pan cb6i BPC100M-PST ché tao bang
phuong phap duc dat yéu cau theo bd chi tiéu
tinh nang chién — k¥ thuat da duoc phé duyét;

- Giam thoi gian gia cong than dan cbi
DC100M-PST, rat ngin thoi gian ché tao va
tong lap san pham.

Duya trén két qua nghién ctru tinh toan,
ché tao va nghiém thu san phém, khéng dinh
dugc do tin cay cua phuong phap duc dé ché
tao than dan cdi PC100M-PST, dap tng dugc
yéu cau tinh nang chién k¥ thuat ctia san pham;

nang cao kha ning trién khai cong nghé ché
tao, ning suat lao dong nham giam gia thanh
san pham gop phan nang cao tiém lyc san xuat
qudc phong. <
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