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Tém tit: Vit liéu composite trén nén nitroxenlulo va xenlulo da dwoc nghién citu ché
tao. Pon thanh phan héa hoc t6i wu la nitroxenlulo/xenlulo/trinitrotoluen 75/25/40, trong
ds, hon hop nitroxenlulo/xenlulo dwgc ngam trong TNT nong chay. Da tién hanh nghién
ciu tinh chdt co Iy va tinh chat héa Iy ciia hon hop trén, cu thé, dé bén kéo dirt dat 24,0 MPa;
do dan dai twong doi 3,4%; nhiét erong chay 530 cal/g; nhiét @6 bung chay 196,7 °C va
dé an dinh bang phirong phdp Methyl tim tai 134,5 °C 1a 150 pht.

Tir khéa: Vo lidu chay; Vat liéu composite; Nitroxenlulo; Xenlulo.
1. PAT VAN PE

Nhirng nim gan dy, Viét Nam da tang cuong dau tu, ning cap vii khi, trang bi cho Quan doi,
trong d6, ¢ mua mot co s6 loai ting nhu T-90S ciia Nga. Theo tai liu [1], cac loai tang trén st
dung liéu phong: K40, K52 va JK63; cac lidu phong nay dugc tong lap bang cac loai thudc
phong pirocxilin mot gbc (trir lidu phong )K63). Bén canh do, lidu phong nay con duge céu tao tir
cac vo lidu chay 1a mot loai vat liéu moi, chua dugc nghién ctru, ché tao ¢ trong nudc (hinh 1a).
V6 lidu chay duoc ché tao tr nitroxenlulo, xenlulo va 16p phu bén ngoai bang TNT, trong do, lop
TNT dong vai tro chong am va bao vé d6 kin cua vo liéu [1-2]. Tuy nhién, don thanh phan va
quy trinh cong nghé ché tao vo liéu chay cua Nga chua timg duoc cong bd hay chuyén giao cho
Viét Nam.

Vo heu chay, ung dung trong dan ting cta cac nuéc phuong Ty (hinh 1b), ciing dugc ché
tao trén nén nitroxenlulo va xenlulo, tuy nhi€n khong c6 chira TNT [3-6]. Theo tai li¢u [3], vo
lidu chdy dugc ché tao bao gdom cac thanh phan sau: N1trog1ycer1n (15%), Tricetin (4%),
Nitroxenlulo v&i 12% Nito (50%), chat két dinh (17%), gidy kraft (13%) va Diphenylamine
(1%). Shedge M.T. va cac cong su d sir dung Polyvinyl axetat (PVAc) lam chét két dinh dé tang
tinh gia cuong cho vt liéu vo lleu chay [4].

(b)
Hinh 1. Dan tang cua Nga (a) va cia phwong Tay (b).

Dm véi dan phao cho tang T90S, mac du Nga khong chuyen giao cong nghé, xong trén co s¢
mot s6 nudc co cong ngh¢. ché tao tuong ty, nhém tic gia dinh hudng thanh phan gom
nitroxenlulo, xenlulo va c6 thé c6 trinitrololuen.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru
Nghlen clru, ché tao vat liéu composite trén nén nitroxenlulo va xenlulo, ¢é thé tmg dung dé
ché tao vo liéu chay cho dan ting T90S.

2.2. Hoa chat
Trong bai bao st dung mét s6 hoa chét sau: Nitroxenlulo sé 3 (v6i ham luwgng nito 12,08%,
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ham am 35,4%, xuat xi: Nha may Z1); Xenlulo dang tam (ham 4m 11%, xuét xtr: Nha may Z1),
TNT com (nhi¢t d§ néng chay 80,35 °C, xuat xt: Nha may Z2), Diphenylamine, Dibutylphatalat
(xuat xur: Trung Quoc).
2.3. Thiét bi va dung cu

Thiét bi st dung: Thiét bi gia nhiét t’uﬁn hoan (xuét x{: Trung Quéc), may khudy IKA (xuit
xu: Puc), may €p thiy lyc 40 tan (xuat x: Viét Nam), mdy do d6 bén kéo nén M350-10CT
(xuat xa: Anh), may do nhi¢t lugng chay PARR 1261 (xuat xir: M), 16 nung nhi¢t do cao LHT
(xuat xtr: Duc), Thi€t bi do nhi¢t do bung chay AET 700 (xuat x: CH Séc), ti say chan khong
Binder VD53 (xuat xu: Duc).
2.4. Phuwong phap nghién ciru
2.4.1. Phuong phdp ché tao mau

Can cu tai liéu [5], vat liéu composite trén nén nitroxenlulo va xenlulo dugc ché tao qua ba
cong doan chinh: 1. Khuay tron tao h(}, 2. Ep so b, 3. Say va ép thanh san pham. Do do, nhom
tac gia da xay dung dugc quy trinh ché tao vat li¢u sau:

Xenlulo
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Bo6t xenlulo da dinh luong dugc cho vao cde thiy tinh cé chira nudce tai nhiét do 50£3 °C,
khudy déu cho t6i khi xenlulo truong né hoan toan. Tiép tuc cho NC dinh lugng, Diphenylamin
— 1% va dibutylphatalat - 3,5% trong con vao hdn hgp va khudy 3-4 gio. Cong doan khir nudc
duoc tién hanh trén sang 0,1 mm, sau do, cho vao khuon dé ép tim so bo, bé day tAm gép 4-5 lan
bé day san pham du dinh ép. TAm so bd dugc siy trong ti sdy tai nhiét do 60+2 °C trong 4-5 gio
(ham am khéng 16n hon 2%). Tam so bd ngam hodc khéng ngam trong khay co chira TNT dén
khi néng chay trong 2-3 gio' & nhiét do 90 °C. Ep san pham trén may ép thuy luc 40 tan, nhiét do
ép 100+5 °C, ap suat ép 180-200 kgf/cm?. Hinh 2 trinh bay san pham trudc va sau khi ép trén
may ép thuy luc.

a-1 a2 | b-1
Hinh 2. Tam so bg khong c6 (a-1) va c6 TNT (a-2);
Tam mau sau khi ép khong o6 (b-1) va ¢6 TNT (b-2).
2.4.2. Phuong phdp do dé bén co Iy
Do bén co ly dugce do trén thiét bi do do bén kéo nén M350-10CT. Dung dao cit chuyén dung
d€ cat cac tam san pham thanh 5 mau véi kich thude theo GOST 11262-2017 (hinh 3). Lay gia
tri trung binh cta it nhat 5 lan do.
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Hinh 3. Mdu truée khi do do bén co 1y,

2.4.3. Phuwong phdp do tinh chdt héa Iy

Nhiét lugng chay dugc do trén thiét bi PARR 1261 theo tiéu chuan TCVN/QS 889:2019.
Ham lugng tro duoc do trong 10 nung nhié¢t d6 cao LHT tai nhiét do 600 °C trong 1 gio. Tién
hanh do nhiét d6 bung chay trén thiét bi do nhiét do bung chay tw dong AET 700 voi toc do gia
nhiét 10 °C/phit. B an dinh héa hoc dugc xac dinh bang phuong phap Methyl tim tai nhiét do
134,5 °C, thoi gian tinh tir lac dat nhiét d6 cho dén khi gidy methyl tim chuyén mau.

TAt ca cac tinh chit duoc tién hanh do dac tai Trung tam do dac va kiém dinh Vat liéu
nd6/Vién Thuoc phong Thudc no.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru tinh chit co ly ciia vt li¢u composite trén nén nitroxenlulo va xenlulo
khong chita TNT
Nhu d3 biét, nitroxenlulo 13 san phim nitro hoa xenlulo (bong, g6,...) nén chung dé dang
tuong hop v6i nhau trong qua trinh ché tao. Cian cir tai liéu [4, 5, 7], vat liéu vo lidu chay dugc
ché tao tir nitroxenlulo va xenlulo, trong d6, nitroxenlulo chlem ty 1€ cao hon xenlulo (50- 85%)
Bang 1 trinh bay don thanh phan va tinh chit co 1y ciia mot s6 mau vat liéu composite trén nén
nitroxenlulo va xenlulo. Nitroxenlulo dong vai tro 1a vat liéu mang nang lugng, con xenlulo co
vai tro tao khung c6t cho vat liéu. Ngoai ra, trong hdn hop DPA 1a chat an dinh va DBP chét hoa
déo v&i ham lugng tuwong tmg 1 1% va 3,5% so véi tong khdi luong ciia NC va Xenlulo [4, 5].
Khi ting ham luong nitroxenlulo thi 6 bén kéo dit ting dan, ty 1& NC/Xenlulo t6i wu 1a 75/25,
boi vi c6 do bén kéo dut dat 16,5 MPa va d6 dan dai twong d6i dat 4,9%. Tuy nhién, két qua do
bén kéo dut cia tat ca cac hdn hop chua cao so voi két qua trong tai liéu. Thuc nghiém cho théy,
trong qué trinh ép san phim, hdn hop chua dugc hoa déo t6i da, din dén bé day san pham con
cao hon nhiéu so véi kich thudc thuc ctia khuon ép (25-50%). Chinh vi vdy, nhom tac gia da
chon phuong 4n bd sung thém TNT vao trong hdn hop, 1y do 1a nhiét do néng chay c6 TNT la
80,35 °C, thap hon nhiét do cong doan ép san pham (100+5 °C), co thé s& giup cho hdn hop trén
dé dang duoc gia cong.
Bing 1. Tinh chat co Iy vit liéu khong c¢6 TNT.

. N NC/xenlulo

Thanh phan 60/40 70/30 75/25 80/20
Nitroxenlulo 60 70 75 80
Xenlulo 40 30 25 20
Diphenylamin (ngoai 100) 1 1 1 1
Dibutylphatalat (ngoai 100) 3,5 3,5 3,5 3,5

Tinh chét co ly

Do bén kéo dit, MPa 6,7 14,2 16,5 16,2
Do dan dai tuong dbdi, % 35 3,0 49 3.9
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3.2. Nghién ciru tinh chét co 1y ciia vat liéu composite trén nén nitroxenlulo va xenlulo
chira TNT

Trén bang 2 trinh bay don thanh phan va tinh chdt co 1y cua vat liéu composite trén nén
nitroxenlulo va xenlulo c¢é chira TNT.

Bing 2. Tinh chat co Iy vit liéu c¢6 chira TNT.

Thanh ph An NC/xenlulo chita TNT
75/25/30 75/25/40 75/25/50 75/25/100

Nitroxenlulo 75 75 75 75
Xenlulo 25 25 25 25
Diphenylamin (ngoai 100) 1 1 1 1

Dibutylphatalat (ngoai 100) 3,5 3,5 3,5 3,5
Trinitrotoluen (ngoai 100) 30 40 50 100

Tinh chét co ly

Do bén kéo dut, MPa 14,5 24,0 19,8 8,2
Do dan dai twong doi, % 48 34 2,3 54

Két qua thuc nghiém cho thdy, ham lwong TNT cho vao hdn hop NC/xenlulo 1a 30%, 40% va
50% khoi lugng hon hop 6 do bén kéo dit trong ting 1a 14,5 MPa, 24,0 MPa va 19,8 MPa. Nhu
vdy, so sanh voi yéu cau k¥ thuat ctia vat liéu vo liéu chay (d6 bén kéo dut nhé nhat: 16,0 MPa
[81]), thi miu hdn hop 75/25/40 va 72/25/50 dat yéu cAu. Trén hinh 4 cho thdy, trén bé mit san
pham 75/25/40 va 75/25/50 TNT dugc phan bd dong déu trong NC va xenlulo, con miu
75/25/100 TNT tao thanh cac méang I16n tach biét NC va xenlulo, do thanh phan khéi luong cta
TNT 16m, hdn hop NC/xenlulo khong hip thu hét.

¥ A

75/25/30 75025040

75/25/50
Hinh 4. Hinh anh san phdam ciia hon hop NC/xenlulo/TNT.

Ngoai ra, khi tang ham lugng TNT Ién t61 100% khdi lugng hén hop (miu 75/25/100) thi xay
ra hién tugng du TNT, dan dén 1am giam tinh chat co ly ctia vét liéu (bang 2).
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Hinh 5. Gian dé dé bén co Iy.
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Diéu ndy duoc chimg minh qua gian. dd kéo cua chung (hinh 5), duong cong kéo cua hon
75/25/40 1a nhitng nét lién tuc, con clia hdn hop 75/25/100 1a duong zic zac. Nguyén nhan c6 thé
12 do hon hop NC/Xenlulo khong hap thu hét TNT va tao ra cac pha TNT riéng biét, pha nay co
tinh chét kéo khac v6i pha hdn hop NC/Xenlulo/TNT. Vi vdy, ham lugng TNT t6i wu dé cho vao
hon hop NC/Xenlulo 75/25 1a 40-50%.

3.3. Nghién ciru tinh chat héa Iy ciia vat liéu composite trén nén nitroxenlulo va xenlulo
chira TNT

Nhom téc gia da tién hanh do nhiét lugng chay hai hdn hop NC/Xenlulo/TNT 75/25/40 va
75/25/50, cho két qua twong tmg 13 530 cal/g va 470 cal/g. Tir két qua cho thdy, khi ting ham
luong TNT trong hdn hgp NC/Xenlulo, thi nhiét lugng chdy sé giam, do thanh phan chit chay
trong hon hop giam. So sanh véi chi tiéu ky thuat (Qumin = 500 cal/g [9]) thi hdn hop 75/25/40
dat yéu cau. Ngoai ra, nhiét lugng chay khoang 530 cal/g di dam bao kha ning chay hoan toan
ctia vo lidu chay trong phat ban dan 125 mm trén ting T90S. Két qua cac tinh chat héa 1y khac
ctia hdn hop 75/25/40 dugc trinh bay trong bang 3. Két qua thuc nghiém cho thiy, hdn hop
NC/Xenlulo/TNT 75/25/40 dat cac chi tiéu k¥ thuat cta vat liéu ché tao vo liéu chay.

Bing 3. Tinh chat héa Iy ciia hon hop NC/Xenlulo/TNT 75/25/40.

TT Tinh chat Két qua nghién ciru Chi tiéu ky thuat
1 | Nhiét lugng chay, cal/g 530 Min 500
2 | Nhiét do bung chay, °C 196,7 Min 170
3 | Matdo, g/em® 13 1,0-1,45
b6 an dinh tai 134,5 °C, .
| Methyl tim, pht 150 Min 45
5 | Ham lugng tro, % 0,28 Max 0,5

’Nhu vay, vét liéu composi‘te trén nén throgenlulo/Xenlulo cg& chira TNT 75/25/40 ¢6 cac tinh
chat co 1y va hoa ly dat yéu cau k¥ thuat dé che tao vat li€u vo lieu chay.

4. KET LUAN

Bai bao di trinh bay nghién ctru tinh chat co 1y va tinh chat héa 1y ctia vat liéu composite trén
nén Nitroxenlulo va Xenlulo, tmg dung ché tao v6 lidu chay cho liéu phong cia ting T-90S. Hon
hop Nitroxenlulo/Xenlulo/TNT 75/25/40 dat dugc cac yéu cau chi tidu k§ thuat, cu thé: do bén
kéo dut dat 24,0 MPa, d6 dan dai tuong ddi 3,4%, nhiét lugng chay 530 cal/g, nhi¢t 46 bung
chéay 196,7 °C va d6 an dinh bang phuong phap Methyl tim tai nhiét d6 134,5 °C la 150 phit.

TAI LIEU THAM KHAO

[1]. “Ilywxu cosemckux manxos (1945-1970 22)”, Kypuain, Texauka u Boopyxerue, Mocksa (2000), Ne 7.

[2]. “Tanx T-725, Texnuueckoe onucanue u uHcmpykyus no skcayamayuu’, BoeHHOE H31aTENBCTBO,
Mocksa (1995), 96c.

[3]. Theodore Zimmerman, “Moisture-proof Combustible Cartridge Case”, Patent US 3550532 (1970).

[4]. Shedge M.T., “Polyvinyl Acetate Resin as a binder efecting mechanical and combustion properties of
CCC formulations”, Defence Science Journal (2008), Vol. 58, No. 3, pp. 390-397.

[5]. Kurulkar G.R., “Combustible Cartridge Case formulation and evaluation”, J. of Energetic Material
(1996), Vol. 14, pp. 127-149.

[6]. Peshave J.R., Singh H., “Observation of change in colour of cambustinble cartridge cases on ageing-
A qualitative tool”, J. of Energetic Material (2003), Vol. 53, Ne 4, pp. 367-370.

[7]. Peshave J.R., Singh H., “Determination of chemical life of cambustinble cartridge cases”, J. of
Energetic Material (2002), Vol. 20, pp. 345-356.

[8]. “Powder charges”, Milan Blagojevic — Namenska, Serbia (2015).

[9]. “Combustible cartrige cases”. CCCs for Tank, Mortar and Artillery Systems, Eurenco, France, 2016.

63 P. K. Dgo, ..., L. P. Soan, “Nghién ciru ché tao vit ligu ... nén nitroxenlulo va xenlulo.”




Nghién ciru khoa hoc cong nghé

ABSTRACT

MANUFACTURING RESEARCH OF COMPOSITE MATERIALS BASED ON
NITROCELLULOSE AND CELLULOSE

The composite material based on nitrocellulose and cellulose was studied. The
optimal chemical composition is Nitrocellulose/Cellulose/Trinitrotoluene 75/25/40, in
which the Nitrocellulose/Cellulose mixture is immersed in melting TNT. Conducted
research on the mechanical and physical-chemical properties of this mixture,
specifically, the tensile strength 24 MPa; the relative elongation 3,4 %; the heat of
explosion 530 cal/g; the autoignition temperature 196,7 °C and the stability by methyl
violet test at 134,5 °C is 150 minutes.

Keywords: Combustible cartridge cases; Composite materials; Nitrocellulose; Cellulose; Trinitrotoluene.
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