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TOM TAT

HMX la mot trong 56 cdc thude né cé uy luc manh nhat hién nay. Tuy nhién, HMX lai c6 nhuoc
diém la nhay véi va ddp va ma sat, kha ndang nhoi nén kém, khé cé thé irng dung nhéi nap triec tiép
vdo cdc logi vii khi. Ocfol-5.5 la HMX thuan héa, thanh phdn ciia né chii yéu la HMX (94~ 96)%
va cdc chat thuan hod (4+6)%. Bdi bdo trinh bay nhimng két qua dat dieoc khi nghién ciru, che tao
ocfol-5.5, lua chon chat thuan héa va dinh hiéng cong nghé ché tao. Lwa chon thong sé cong
nghé ché tao téi wu trén thiét bi phong thi nghiém. HMX dwoc thuan héa bang hon hop: axit stearic
(38%), serezin (60%) va bot mau xu dang vang (2%). Qud trinh thudn héa dwoc thuc hién bang
phirong phdp phan tan nhit tiwong nuoc- -chdt thuan hod vao huyén phii nuoc-HMX trong diéu kién
khuay tron 300 v/phut va nhiét do ¢ (85 * 1) °C, ha nhiét tir tir véi toc dé 1 °C/phit. Pua ra mot
$0 yéu té anh hwong téi dén tinh nang no chdy cua san phdm. Két qua phan tich cho thdy san pham
ocfol-5.5 do nhém nghién civu ché tao cé chi tiéu ky thudt twong dwong céng bé ciia nuwée ngodi.

Tir khod: HMX; Thuan héa; Ocfol-5.5
1. MO PAU

Hién nay, cac loai vii khi va trang thiét bi quin su ngdy cang phat trién. Toc d6 nd cao, do nhay
thap, uy luc 16n va c6 kha ning tin cong khu vuc rong 1 xu hudng phat trién hé thong vii khi phuc
vu quéc phong. Cac vat liéu n6 manh nhu RDX, HMX, CL-20 mic du sé hitu nhitng déc tinh vuot
trdi, bao gém mat d6 nang lugng cao, kha nang chiu nhiét tdt, do 6n dinh khi nd va tde do nd 16n,
nhung lai ¢6 nhuoc diém 14 do nhay co hoc cao, khién chung chua dép (mg hoan toan cac yéu ciu
nay [1]. Dua trén ly thuyét “diém nong” ciia thudc nd, khi giam kich thude hat dén mirc siéu min
hodc phit mot 16p bao vé 1én bé mat tinh thé c6 thé lam giam déng ké tng sudt 1én tinh thé khi chiu
tac dong co hoc tir bén ngoai. Piéu nay gitp ngin chin su hinh thanh cac diém ndng giita cac hat
tinh thé va dong thoi giam d6 nhay ciia thude nd [2, 3]. Qua trinh pht 1én bé mit tinh thé chit nd
mot 16p chét c6 tac dung giam nhay véi xung co hoc thi qué trinh d6 dwoc goi 14 thuan hoa. Chat
¢6 tac dung lam giam d6 nhay ddi v6i mot chéat nd duoc goi la chét thudn hoa: sap [4]; cac chét ho
graphit [5-7]; polyme [8-10].

HMX thuén héa ¢ nhiéu vu diém hon RDX thuan héa, do c6 do bén nhiét, mat do, toc d6 nd
cao hon. D6 bén nhiét cho phép sir dung HMX trong cac lidu nd chiu tic dung cua nhiét do cao, vi
du tién hanh n6 trong cac 16 khoan sau hoic cuc siu, trong cac dau dan phao tbc do 16n, trong bom
dan ciia may bay siéu am. Mot s6 mac thude nd thuan hoa HMX phd bién nhu: ocfol-3.5; ocfol-
5.5; OMA; PBXN-9404; LX-14,... Trong do, ocfol-5.5 dugc sir dung réng rai trong cac nudc thude
Khéi Warszawa trude déy.

Ocfol-5.5 1a hdn hop bao gdm 94-96% HMX va 6-4% chat thuan hoa c6 thanh phan twong tu
nhu thanh phan dwoc st dung trong A-IX-1. Ocfol-5.5 c6 tdc do nd 1a 8670 m/s tai mat d6 1,77
g/cm?. Trong khi d6, A-1X-1 ¢c6 téc do no 1a 8000 m/s tai mat d¢ 1,60 glem3[11]. Diéu nay cho
thay cung mot thé tich, néu st dung ocfol-5.5 c6 thé cho nang luong tot hon so véi A-IX-1 nhu:
tdc d6 nd cao hon, mat do nang luong 16m hon, ¢6 kha nang bén nhiét tbt hon. Do d6, viéc nghién
ctru ché tao hdn hop ocfol-5.5 c6 d6 nhay va dap twong tw nhu hdn hop A-1X-1, tuy nhién, c6 mat
d6 nang luong cao hon nhdi nap vao cac loai dan dé cai thién uy luc ctia dan la nhu cAu cép thiét.

Tap chi Nghién citu KH&CN qudn su, 100 (2024), 69-76 69



Hoa hoc, Sinh hoc & Méi truong

Bai bao dua ra két qua nghién ctru lya chon cong nghé thuan hoa HMX, dua ra thdng sb }C')i uu
cho ché tao ocfol-5.5 dong thoi trinh bay anh hudng cua thanh phan dén tinh chat hoa 1y, n6 chay
cua san pham.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
- Hon hop ocfol-5.5 va cong nghé thudn hoa HMX.
2.2. Hoa chét- thiét bi, dung cu

Hoa chat duoc sir dung trong nghién ctru gém:

- HMX, dat cac chi tiéu theo QCVN 12-17:2023/BCT, V-TPTN;

- Serezin M-75, Cas 8001-75-0, Nga;

- Axit Stearic (AR), Cas 57-11-4, Xilong (TQ);

- Mau Xu dang, TQ;

- Chét hoat dong bé mit (SDS), Cas 151-21-3, Duchefa (HL);

- Axeton (AR), Cas 67-64-1, Xilong (TQ).

Do tinh lghié't clia tat ca cdc hoa c}lét dugc dam bao boi thong tin tir nha cung cip va c6 thé sir
dung truc tiép ma khéng can tinh ché.

Thlet bi, dung cu: Binh cau 3 ¢b (5000ml); phéu nhé giot (500 ml), phéu chiét (500 ml), thiét
bi 6n nhiét SH Scientific (WB-22CDN-1, Han Qudc), may khudy dila IKA (EURO-STAR
DIGITAL, buc), nhiét ké , can phan tich Sartorius (CPA324S, Duc). Cac thle:[ bi dung cho phén
tich, danh gia: Tu say, thiét ’bi do nhjét do qéng chay Ezmelt (SRS, M}N/), thiét bi do d6 nhay va
dap Cast (BFH-12, Séc), thiét bi do toc d6 n6 OZM (VOD-8, Séc), con lac xa thuat.

2.3. Phwong phap nghién ciru

Khao sat c’éc tai liéu nudc ngoéli vé cong nghé thuan hoa, dic tinh k¥ thuat ctia hon hop ocfol-
5.5. Tur céc két qua thu dugc, tiyén hanh xac 1ap so bo chi ti€u k¥ thuat 9cf01-5.5 va l};a chpn cong
ngh¢ ché tao. Thuc nghiém ché thir trong phong thi nghiém, do dac ki€m tra cac thong s6 hoa ly,
no6 chay cua san pham. So sanh voi chi ti€u nude ngoai. Hiéu chinh thanh phan, cac ché d6 cong
nghé dé tao ra dugc hon hop c6 tinh ning tuong duong san pham nudc ngoai.

Phuong phap tao mau: Qua trinh ché tao ocfol-5.5 duoc thuc hién trén thiét bi thi nghiém theo
so do vdi cac budc nhu hinh 1:
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Chat Thuan hoa
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Bao goéi, nhap kho

Hinh 1. So do ché tao hén hop ocfol-5.5.
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+ Cép nudc vao trong thiét bi tron, sau d6 cap HMX. Bat khudy, gia nhiét dén nhiét do cai dat
(khoang 85 + 90 °C).
+ Dimng khudy, cap hdn hop chat thuan hoa theo don thanh phan.

_+ Tiép tuc khudy tron ¢ nhiét do da cai dt, sau d6 ha nhiét tir tir hon dich véi toc do 1 °C/phit
bang céch~ cap nuoc lam mat vé thiét bi. Khi nhiét do cua hon dich ha vé dén 40 °C thi tién hanh
loc thu mau.

+ Mau sau khi loc dugc trai déu trong khay dung bang nhom va tién hanh sdy & nhiét 6 55-60 °C
trong 8-10 gi¢. Sau d6 mau dugc bao goi bao quan.

Trong qua trinh thyc hién c¢6 sir dung cac phuong phép phan tich do dac cu thé nhu sau:

+ Phuong phap xéc dinh nhiét d¢ nong chay: TPTN.Ocfol 5.5.QTPT.01;

+ Phuong phap xac dinh ham lugng chit thuan héa: TPTN.Ocfol 5.5.QTPT.01;

+ Phuong phap xac dinh ham 4m va chét bay hoi: TPTN.Ocfol 5.5.QTPT.01;

+ Phuong phap xac dinh d nhay va dap: TCVN/QS 1837:2017;

+ Phuong phap xac dinh cong nd bang con lic xa thuat: TCVN 6424:1998;

+ Phuong phap xac dinh téc d6 nd: TCVN 6422:1998;

+ Phuong phéap xac dinh d9 nén tru chi: TCVN 6421:1998.

3. KET QUA VA THAO LUAN

3.1. Nghién ctru xay dung cong nghé ché tao
3.1.1. Lua chon chat thuan héa va dinh huong cong nghé
a) Lura chon chét thuan hoa

Ham lugng chét thuan hoa trong ocfol-5.5 chiém ty 1& rat nho (4,0 = 6,0) % [11]. Cac chét thuan
hoa thuong la cac loai sap tong hop hodc nhimng hop chét hidrocacbon c6 kha néng bam dinh vao
b& mat tinh thé. Chat thuan hoa phai c¢d cac tinh nang sau day:

- C6 tinh nhiét déo, c6 kha nang phan tan va tao thanh 16p mang mong hap phu bén vimng bam
1én bé mat cac hat tinh thé.

- Khong bay hot, bén viing hod 1y, c6 nhiét d6 nong chay cao hon nhiét d6 trung binh cia cac
ngay trong thang vé mua he & nudc ta trén 20 °C.

- Co tinh déo déng nhéat, co kha nang chiu nén tdt dé dam bao nhdi nén vao long bom, dan, min.

- Khéng 1am anh hudng dén tinh chét 1y hoc va hoa hoc ciing nhu khéng c6 tac dung hod hoc
voi vat liéu lam vo bom, dan.

- Khong tan trong nudc.

Két qua khao sat tai liéu cho thdy cic nudc trén thé gidi thudng sir dung céc tac nhén thuan hoa
12 axit stearic, serezin, ocsezin, paraphin, vazelin, sap tong hop.,... hodc hon hop cac chit trén voi
nhau. Tuy theo diéu kién cu thé ma sir dung cho thich hop. Thyc nghiém déa ching minh: Mot
trong nhiing hop chat dung dé thuan hoa tbt nhét 14 hén hop axit stearic-serezin. Can cr vao cac
yéu cau trén va dya theo mot s tai liéu cong bd cua nudce ngoai vé hdn hop ocfol-5.5 sir dung chat
thuan hoa tuong tu nhur trén A-1X-1 [11]. Nhém nghién ctru da lwa chon chat ‘ghuan hoa la h9n hop
axi,t steqric - serezin voi t}’{ 1€ 38,0% axit stearic; 60,0% ser@zin va 2,0% ghét tao mau. Hon hop
chat thuan hoa c6 thanh phan nhu trén ciing chinh 1a chat thuén hod dung d€ thuan hoa RDX thanh
A-IX-1. Bay ciing 1a mét trong nhitng chat thuan ho4 tot nhat.
b) Pinh huéng céng nghé ché tao

Ché tao ocfol-5.5 chinh la qua trinh th}lén hoa HMX bing ghét giam nhay.,Vé co ban, chinh la
qué trinh bam dinh chat thuan hoa 1én bé mat cac hat tinh thé. Qua trinh ché tao phai dugc tién
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hanh trong diéu kién nhiét d6, ap suit, khudy tron dé& diéu khién va dic biét 1a cac didu kién thi
nghiém khong gy nguy co mat an toan cho ngudi va thiét bi.

Xuit phat tir cac dic diém trén, dé tai da lwa chon phuong phap thuin hoa HMX béng cach
phén tan nhil tuong nudc-chat thuan hoa vao huyén phu nuéc-HMX trong dicu kién khuay tron va
nhiét do thich hop (tai d6 chat thuan hoa néong chdy va hoa long) rdéi sau dé lam lanh hon hop da
thuan hoa. Méi truong phan tan dugc st dung ¢ day l1a nudec.

3.1.2. Nghién ciru lya chon ché do cong ngh¢ dé ché tao ocfol-5.5
a) Anh huong cia lugng dung moi

Vi viée st dung chét thuan ho4 1a hdn hop axit stearic - serezin ¢6 nhiét do nong chay nho
hon 100 °C nén ta c6 thé st dung dung méi 1a nudce 1a tot nhat. Nudc vira an toan, khong doc hai
lai rat san c6. Ty 1€ dung méi so v6i khdi lugng thude ndé anh hudng dén trang thai khoi thuoc
nhu bang 1.

Bing 1. Anh huong cia lwong dung méi dén cong nghé ché tao.

Ty I¢ dung moi/ héjn . X D§ nhay cao
TT hop thuoc (% khoi Ddc diém cong nghé, san phim MY Sy
nhat (% no)
luwgng)
1 5/1 Khudy trén dé, hat nhé min, déu 80
2 3/1 Khuay tron dé, hat nho min, déu 72
3 1,5/1 Qua trinh khudy tron kho, hat thudc to 60
Qua trinh khqu kho, xuét hién von cuc
4 0,5/1 trong hdn hop thuan hoa, san pham cé dang -
hat to

Tir két qua c6 thé thay, ty 16 dung moi anh hudng 16n dén kha ning tao hat hdn hop thuan hoa
va chat luong thude. Ty 1& dung méi cang nho, dd nhét cang ting nén khudy tron kho dan, tuy
nhién, do nhay lai cang thép tirc 1a kha nang bao boc tot hon. Khi ti 1¢ dung moi/thube 16, cac hat
thudc thudn hoa tuong ddi déu va min, tuy nhién, luong dung moi 16n chat thuan hoa khéng dugc
bam dinh hoan toan vao thudc, do vay d6 nhay cta thudc cao. Dleu nay c6 thé giai thich theo toan
xéc suat, 1a do khoang khong gian bi thu hep dan dén co hdi tiép xuc giita cac phan tir nhiéu hon,
qué trinh bao boc khi lam lanh béng sap tdt hon. Tuy nhién, bén canh d6 kha nang tao thanh hat to
ciling tang 1én, tham chi khé khin cho qua trinh cong nghé. Pic biét, trong trudng hop lam bay hét
dung mdi, nguy co mét an toan ting 1én rd rét. Trén co so két qua thi nghiém, nghién ctru lya chon
ti 16 dung moi/thude nd 1a 3/1 dap ung duoc yéu td cong nghé va cho chit lwong san pham tdt.

b) Anh huéng ciia nhiét do
Bdng 2. Anh huong cua nhiét dé tron dén cong nghé ché tao ocfol-5.5.

Nhiét o .
TT dé tron Hién tuwgng xay ra

1 75+ Tbe do néng chay ciia hon hop chét thudn hoa cham, san phém thu duoc chat
1°C thuan hoa chua tan hét.

2 80+ Téq d6 nong chay ciia hdn hop chét thuan hoa chém, san phim thu dugc ghét
1°C thuan hoa chua bao boc hoan toan hat thuoc nd, hon hop khéng dong nhat.

3 85+ Téc d6 néng chay ciia hdn hop chét thuén hoéa nhanh, san pham thu dugc chat
1°C thuan hoa bao boc hoan toan hat thudc no, hon hop dong nhat.

4 N0+ Tbc d6 nong chay ciia hdn hop chit thuan hoa nhanh, san phdm thu dugc chét
1°C thuan hoa bao boc hoan toan hat thudc no, hon hop dong nhat.
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Qué trinh thuan hoa HMX chi don thudn 1a mot qua trinh bién ddi trang thai vat 1y clia cac chat
thudn hoa qua céc giai doan: pha rin néng chay - pha 16ng - pha rin déng dic. Qua trinh déng dic
x4y ra trong moi truong phan tan ciia hé gdbm cac pha ran - 1ong. Vi vdy, anh hudng ciia nhiét do
t6i qua trinh chuyén pha khong giéng nhu anh huong cia nhiét do téi te do phan tmg hoa hoc.
Nghia 1, nhiét d trong qua trinh thuan hoa chi c6 tac dung lam bién doi trang thai vat Iy ciia hon
hop chét thuan hoa ma khéng tham gia vao bét ky phan tmg hoa hoc nao. Chinh vi vay, chi cin
tién hanh qua trinh thuan hod ¢ nhiét d6 cao hon nhiét d6 chay giot ctia chat thuan hoa (5 + 10) °C.
Hdn hop chét thuan hoa axit stearic (38%), serezin (60%) va bot mau xu ding vang (2%) ¢ nhiét
d6 nong chay khoang (755) °C. Do vy, tac gia da tién hanh khao sat ¢ nhiét do (75 + 90) °C.

Dua trén két qua khao sat, xét vé g6c¢ do kinh té va an toan nhom nghién ctru lya chon tién hanh
ché tao ¢ nhiét do 85 + 1 °C.

Qua trinh lam ngudi, néu ha nhiét d6 qua nhanh bﬁng cac tac nhan lam lanh thi thoi gian dé
thuc hién sy bam dinh hoan toan chat thuan hoé 1én bé mit cac hat HMX 1a chua du, dé dang xay
ra hién tugng chét thuin hoa bi dong dic & ngoai "khoang trong" giira cac hat HMX. Khi d6, chét
thudn hoa chua kip bam dinh 1én bé mit cac hat d bj dong dic. Vi vdy, trong qua trinh thi nghiém,
khi ha nhiét 6 ctia hdn hop di thudn hoa nén tién hanh tir tir. Trung binh, thoi gian 1am ngudi thiét
b thuan hod kéo dai 45 phit (1 °C/phut), nhiét d6 trong binh phan tng dat téi nhiét 46 phong.

c) Anh hudng cua ché do thily dong hoc

Trong qua trinh ché tao, sy khudy tron khong nhiing dong vai tro 1am dong déu khéi chét trong
binh phan tmg ma né con gitr vai trd phan tan déu cac hat HMX da duoc thuan hoa, khong cho
chung c6 du diéu kién dé "dong ty" lai v6i nhau thanh timg khéi. Néu nhu khong c6 khudy tron
hodc khudy tron vé6i toe d6 qué thap thi pha 10ng c6 ty trong thip (serezin - axit stearic - chit tao
mau xu ding) s& ndi 1én phia trén, con HMX c6 ty trong 16n hon s& chim xudng phia dudi. Két qua
1a chi c6 chat thuan hoa & phia trén bi dong tu lai thanh tirng cuc, con HMX khong duoc thuan hoa
van chim & phia dudi. Két qua khao sat anh hudéng cua ché d6 thuy dong luc dén qué trinh ché tao
dugc thé hién trong bang:

Bdng 3. Anh huong cua ché do thity dong hoc dén cong nghé ché tao ocfol-5.5.

TT Téc dp khudy Hién twong xiy ra
1 505 (vong/phit) | HMX dong lai ddy binh, cht thudn hoa von cuc
2 10045 (vong/phut) | Bong tu thanh timg cuc 16n (c6 hat 10 mm)
3 20045 (vong/phat) | Von cuc nhé, 16n nhdn (hat 16n 3-4 mm)
4 30045 (vong/phat) | Hat toi, roi rac, khong dinh véi nhau (kich thude hat < 0,8 mm)
5 40045 (vong/phdt) | San pham, nguyén liéu ban bam dinh trén thanh binh

Nhu vy, véi két qua thu dugc nhém nghién ctru lwa chon khoang toc do khudy khoang 3005
vong/phat.

a) San pham déng tu cuc om; b) San phdm vén cuc nho;, ¢) San pham hat toi roi rac.
Hinh 2. San pham Ocfol-5.5 ¢ cdc ché do khao sat.
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3.2. Nghién ciru mdt s6 anh hwéng ciia thanh phan dén tinh ning ciaa ocfol-5.5

3.2.1. Anh huéng ciia thanh phan dén @ nhay

Két qua do do nhay cua ocfol-5.5 khi thay d6i ham lugng chit thudn héa nhu bang 4.

Bdng 4. Anh huong chdt thuan héa dén do nhay va dap.

TT Tén chat thuin héa Ham lwong, % D¢ nhay, % né
1 Axit stearict+SerezintXu dang 3 72
2 Axit stearictSerezintXu ding 4 48
3 Axit stearict+SerezintXu ding 45 42
4 Axit stearictSerezint+Xu dang 5 36
5 AXit stearictSerezin+Xu dang 5,5 26
6 Axit stearict+SerezintXu dang 6 14

Tir bang 4, ta thiy d6 nhay va dap cua ocfol-5.5 giam dan khi ting ham luong chit thuin hoa.
Do nhay cua ocfol-5.5 c¢6 gia tri tir (14-48)% la phu hop, béi so voi cac hdn hop thuan hoa khac
nhu A-IX-1 c6 do nhay (25+35)%, ham lugng chét thuan hoa ctia ocfol-5.5 twong duong cia A-
IX-1. HMX chua thuan héa c6 d9 nhay nd tir (88+100)%, khong thé nén ép tao hinh duge. Sau khi
thudn hoa, 6 nhay va dap giam xudng. Co ché giam nhay khi thém chat thuan hoa vao c6 thé dugc
giai thich 1a do nhiét d6 nong chay ctia chat thuan hoa thip hon thuc nd, khi néng chay sé thu
nhiét sinh ra do xung kich thich tir bén ngoai nhur va dép hay ma sat (ban chat kich nd do va dap
hay ma sat c6 nguén gbc ttr nhiét). Chét thuan hoa c6 kha _nang boi tron t6t nén ‘phan tan ndi ng
suit, giam thé ning truot cit gitra cac mit tinh thé thude nd [12]. Ngoai ra, c6 thé c¢6 phan tng cua
chat thuan hoa voi san phidm phan huiy sinh ra & cac diém nhiét [13].

3.2.2. Anh hudng ciia thanh phan dén cong né
Két qua do cong nd cua ocfol-5.5 khi thay d6i ham lugng chit thuin héa nhu bang 5.
Bing 5. Anh hudéng chat thuan héa dén céng né.

TT Tén chit thuin héa Ham luwong,% Cong no, %TNT
1 Axit stearict+SerezintXu dang 3 1415
2 Axit stearictSerezintXu dang 4 139,2
3 Axit stearict+SerezintXu dang 5 134,9
4 AXit stearictSerezint+Xu dang 6 131,3

Tir bang 3, ta thdy cong nd cta ocfol-5.5 giam dan khi tang dan ham luong chét thuan hoa.
Diéu nay 1a phu hop voi ly thuyét va thuc nghiém [14, 15] vé viéc anh hudng ciia chit thuan hoa
dén cac dic trung no.

3.2.3. Anh huong ciia thanh phan dén toc dg né
Két qua do tdc do nd cua ocfol-5.5 khi thay ddi thanh phan chét thuin hoa nhu bang 6.

Bing 6. Anh hwéng chat thuan héa dén toc do né.

T Tén chét thudn héa Ham lwong, % T"figf’l,';‘; ‘gf"‘l’;‘;’ g’};"‘”
1 AXit stearictSerezint+Xu dang 3 8944
2 Axit stearictSerezin+Xu ding 4 8983
3 Axit stearict+SerezintXu dang 5 8779
4 Axit stearict+SerezintXu ding 6 8551

Téc do nd giam dan khi ting ham luong chat thun hoa do ban than chat thuan hoa 1a chit tro
nén né can tré mot phan kha nang truyén nd. Mtrc do can trd kha ning truyén nd ting dan khi ting
ham luwong chét thuan hoa.

R rang, c6 mbi lién hé khing khit gitra ham lwong chét thudn ho4 va tinh ning cua thube nd.
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Tang ham lugng chat thuan hoa s& lam giam mot s6 ddc trung ning luong va cac tinh chat khac
ctia thude nd. Nhung néu ham lugng chit thuan hoa qua it s& khong du dé che phu toan bo bé mit
céc hat tinh thé din dén d6 nhay tang. Str dung chat n6 véi ham lugng chét thuan hoa thich hop sé
lam tang hiu qua va dam bao an toan cho st dung. Tur cac két qua nghién ciru trén c6 thé thay dé
dam bao san pham c6 toc do nd cao dong thoi do nhay va déap trong gi61 han cho phép c6 kha nang
sir dung trén cac loai dan phao, tac gia xac dinh ham lwong HMX ti uwu dé ché tao ocfol-5.5 la
(94+96)%, ham luong chat thuan hoa (4+6)%.

San pham ocfol-5.5 do nhém nghién ciru ché tao c6 chi tiéu ki thuat nhu bang sau:
Bdng 7. Chi tiéu ky thudt ocfol-5.5.

Ocfol -5.5 .
TT Tén chi tiéu Don | Ocfol-5.3do | “yenrai | acix1 | G
vi nhém ché tao | ., chu
liéu [11])
1 Ham luq_ng chat thuan hoéa % 4,56 16 55£05
va phu gia
2 | Ham luong thudc nd % 95,39 94+96 H5+05
3 Nxhlét do ngng chay thuoc oC 282.6 i 2010
no trong hon hop
4 | Ham am va chét bay hoi % 0,05 - <0,1
Do nhay va dap bang o
S phuong phap Cast & 24 =40
Kha néng sinh cong bang
6 | phuong phéap con lac xa %TNT 139,98 - 120+139
thuét "
Toc do n6 & mat do nén
- 1,78 glcm? (quy doi)
7 | -1,60 g/lcm® (quy doi) m/s gg?g’g 8670 2800300
(hé so quy doi M=4310 ’ -
m.cm*/s.g)
8 | Bd nén tru chi (25g) 18,92 - >15,0

Nhu vay, c6 thé thay toan bd cac chi tiéu k¥ thuat ciia ocfol-5.5 do nhém nghién ctru ché tao
d€u c6 chi tiéu tuong duong véi thong so theo tai liéu ciia nude ngoai.

4. KET LUAN

Nhu vay, dua trén nhitng nghién ctru tai liéu trong va ngoai nudc, nhitng nghién ctru thuc
nghiém, nhém nghién ctru da xay dung dugc ché do cong nghé t81 uu ché tao ocfol-5.5 dat tdc dd
chay tuong dwong san pham cua Nga theo tai liéu [11] va dam bao cong nd cao hon thudc nd A-
IX-1. HMX dugc thudn hoa bang hdn hop: axit stearic (38%), serezin (60%) va bot mau xu ding
vang (2%). Ty 16 HMX trong ocfol-5.5 1a (94+96)%, chit thuan héa 1 (4+6)%. Qu4 trinh thuin
hoa dugc thuc hién bang phuong phap phan tan nhii trong nudc- -chat thuan hoa vao huyén phu
nudc-HMX trong diéu kién khuay tron 300+5 V/phut vanhiét dg ¢ 85 + 1 °C, ha nhiét tur tur voi toc
d6 1 °C/phat. Phuong phap ché tao thudc nd don gian va an toan, c6 thé thyuc hién voi meé 16n. Két
qua nghién ciru 14 co so dé img dung nang cao uy luc dan, dong thoi ndng cao kha ning, hiéu suét
cua vii khi trong tuong lai.
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ABSTRACT
A study on the key characteristics of the explosive mixture ocfol-5.5
HMX is currently one of the most powerful explosives. However, HMX has the

drawbacks of being sensitive to impact and friction, having poor compressibility, and being
difficult to directly load into various types of weapons. Ocfol-5.5 is a phlegmatized version
of HMX, primarily composed of HMX (94-96%) and phlegmatizing agents (4-6%). This
paper presents the results achieved in the research and development of ocfol-5.5, the
selection of phlegmatizing agents, and the orientation of the manufacturing technology.
Optimal manufacturing parameters were selected in a laboratory setting. HMX was
phlegmatized using a mixture of stearic acid (38%), ceresin (60%), and Sudan yellow
pigment (2%). The phlegmatizing process was carried out by dispersing a water-
phlegmatizing agent emulsion into a water-HMX suspension under stirring at 300 rpm and
at a temperature of (85 £ 1) °C, gradually cooling at a rate of 1 °C per minute. The paper
also identifies factors affecting the explosive and combustion properties of the product. The
analysis results indicate that the technical specifications of the ocfol-5.5 produced by the
research group are comparable to those published abroad.

Keywords: HMX; Phlegmatizing; Ocfol-5.5.
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