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TOM TAT
Bai bdo trinh bay két qua nghién ciru ché: tao vién duong ding cho co cdu bdo hiém ciia ngoi

DN-01. Qua do, da xa:c dinh dvwoc ’lhdnﬁ phan vién duong gém saccarozo: (95,0+1,0)%, c:hdt ket
dl'nh: (3,0+0,3)%, chat phu gia chong am: (1,0+0,1)%; dé’dm, khong lép hon: 1,0%. Da tiéen hd}gh
che tao va thir nghiém vién duong trong ngoi DN-01. Keét qua cho thdy, thoi gian mo bao hiém
trong khoang (10+25) phut ¢ nhiét do nuoc tue (10+35) °C,7dalyéu cau theo quy dinh. Voi két qua
nghién citu dat dwoc cho phép khang dinh hoan toan co the lam chu cong nghé ché tao vién dwong
bao hiém cho ngoi DN-01 ndi riéng va trong co cau bdo hiém ciia cdc logi vii khi dudi nuée noi
chung deé trang bi luc lwong Hai quan hién nay.
Tir khoa: Vién duong bao hiém; Ngoi-min; Thuy 16i; Vii khi chién ddu dudi nudc.

1. MO PAU

Hién nay, Binh chung Dic cong di phat trién cic phuong phép tac chién hién dai, sir dung min
va khéi nd dé tiéu diét muc tiéu dudi nude. Trong do, ngoi DN-01 1a loai ngoi hen gio dién tir ¢
diéu khién, duoc thiét ké dé sir dung dé kich nd min va lwong nd nham danh phd cac muc tiéu nhu
tau thuyén, nha gian, gian khoan,... Do yéu cau dic thu ctia cac loai min, thuong can co thoi gian
tré dé m& bao hiém, day 1a khoang thoi gian ngén nhit cho phép cac chién si dic cong cai dit min
va roi khoi tran dia an toan. Thong thudng, thoi gian mé bao hiém nay dwoc dam bao bang cac co
céu nhu chét chi, co ciu dong hd, co ciu thuy luc hodc vién duong bao hiém. Nhung dbi voi vii
khi du6i nue ngudi ta thuong st dung vién dudng bao hiém trong co cau an toan.

Ngoi DN-01 1a mot san pham hoan toan méi, khong thé tin dung cic ban thanh pham tir cac
loai ngoi hién c6. Do do, qua trinh nghién ciru va ché tao ngoi DN-01 phai dam bao céac yéu cau
chién thuét va k¥ thuat nham dat hiéu qua tbi da trong chlen dau Tuy nhién, vin dé an toan cho
céc chién si dic cong khi str dung vii khi nay ciing 1a mot yéu td quan trong duge cac nha san xudt
dac biét chu trong trong qua trinh nghién ciru phat trién san pham.

Vién dudng bao hiém ding cho ngoi DN-01 can dat cac tinh ning k¥ thuat nhu bang 1 sau:
Bing 1. Tinh nang ky thudt ciia Vién dwong bdo hiém.

T Chi tiéu Don vi Gia tri
1 T h‘0’.1 gian mo k?aorhlem lfhl l’ap VlenAduzong tron‘g- philt Tir 10 dén 25
ngoi hodc d6 gé cd nguyén ly hoat dong nhu ngoi
2 | Kich thudc bao mm (@8+£0,2)x(5%£0,2) mm
3 | Do bén nén, khong nho hon N/cm? 100

Trong gidi han bai béo nay trinh bay mot sé két qua chinh trong nghién ciru, ché tao vién dudng
bao hiém dung cho co cau bao hiém cta ngoi DN-01.
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2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ctru

- Pbi turong nghién ciru: Vién dudng ding cho co ciu bao hiém ciia ngdi DN-01.
2.2. Vit tu, hoa chat

- Chét két dinh, hang P, ham am: <1,0%;

- Puong saccarozo, hang AR, duoc nghién sang vé6i cac khoang kich thudc hat (200-315)um,
(315+400)um, (400-600)um, (600+800)um.

- Mubi NaCl, ham lugng NaCl, khdng nho hon: 97%;

- Phuy gia chéng am, hang P, ham am: < 1,0%;

- Nuée cat 2 lan.
2.3. Phwong phap nghién ciru

- Nghién cieu don thanh phan: Str dung cac phuong phap phan tich pho IR, phuong phap phan
tich TGA.

- Ché tao mau: Vién dudng bao hiém dugc nén ép kich thude (@8 + 0,2) x (5 £ 0,2) mm véi khdi
lwong (0,35 +0 ,02) g, mat do ¢p (1,41 +1 44) g/cm?®, thoi gian luu 4p (8 + 10) s. Quy trinh cong
nghé ché tao vién dudng bao hiém theo so db trong hinh 1.

Chudn bj Chuén bi Chuan bi S —
duong saccarozo chét két dinh phu gia chéng dm Chuan bi nude cat 2 lan
v v v v
Can dinh lugng Can dinh lugng Can dinh lugng Can dinh luong
Trén kho

Tron uét  |[<

v

Unhigt | -»| Eptaohinh [ Sky |—»  Bdoquan

Hinh 1. So do cong nghé vién dwong bao hiém.

Hinh 2. San pham vién dwong bao hiém dat yéu cau.

- Phwong phdp xdc dinh do bén nén: PO bén nén duoc xac dinh bﬁng theo Quy trinh
TPTN.DBN.QTPT.01 cua Vién T.

- Phwor’{g phdp xac dinh tac dong cdq s thay doi nhiét do, a6 am dén do bén nén va thoi gian
md bdo hiém: Sir dyng ti moi truong, tién hanh chay thir nghiém 6 ngay dém vdi chu trinh 20 °C
— -10°C — 20 °C — +50°C thoi gian 6 moi nhi€t d¢ la 3 h va thoi gian chuyén ti€p moi nhiét do
3 h voi d§ am moi truong (80 + 90)%.

- thmg phap xdc dinh thoi gian tan: Vién dudng bao hiém dugc lap trong co céu bao hiém
ctia ngoi DN-01 thtr nghiém; Thu kin ngoi DN-01 thtr nghiém bang khi & ap suét 0,2 atm trong 30's;
Ngoi duge dé trong nude mudi NaCl (3,1-3,8)% & tu thé sao cho muc nudce trén co cu bao hiém
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khong nho hon 3 cm (so do thir nghiém nhuw hinh 3); Thoi gian bao hiém duoc tinh tir luc bét dau
ngam ngoi xudng nudc cho dén khi co cau bao hiém ma (coi kéu); Str dung dong ho bam gidy do
thoi gian mé bao hi€m cia co cau bao hiém.

Hinh 3. So do thir nghiém kiém tra thoi gian mé bdo hiém.
3. KET QUA VA THAO LUAN
3.1. Nghién ciru thanh phin ciia vién duwong bao hiém thiiy 16i ciia Nga
Theo cac tai liéu [1, 2], thanh phan chinh cua vién dudng thuy 161 1a dudng sacarozo tinh luyén,
ngoai ra c6 thé co mot sd phu gia khac. DBé xac dinh thanh phan va ty 1€ phu gia co6 trong vién
duong thuy 161, nhom nghién ctru s€ khao sat vién duong bao hlerq cua Nga (vién duong bao hlen‘l
dung cho thuy 161 K ¢0 tinh nang twong tu voi vién duong bao hiém ctia ngoi DN-01 chi khac vé

hinh dang, kich thudc va khoi lugng). Tur d6 lam co s6 dé nghién ctru xay dung don thanh phin
vién dudng trong co cdu bao hiém cua ngodi DN-01.

*Phan tich phé IR:

Két qua phan tich IR cho thiy vién duong bao hiém cia Nga va miu dudng saccarozo 13 trong
ddng voi nhau. Pho IR ciia mau vién duong bao hiém co cac pic didc trung tuong tu nhu sau: pic tai
3562 cm™ 1a dao dong hoa tri cua cac nhom -OH doc 1ap; hai pic rong tai 3389 cm™ va 3338 cm'?
1a dao dong hoa tri cua lién két hidro trong cac nhom -OH; cac pic trong khoang 2900 - 3000 cm'™
1a dao dong hoa trj cua lién két C-H sp3 cua cac nhém -CHo-; trong khoang 1430 - 1470 cm™ 1a dao
dong bién dang ctia cac nhom -CHo-; pic ¢6 cuong d6 manh tai 1068 cm™ 1a dao dong hoa tri ciia
cac nhom diankyl ete; cac pic trong khoang 1000 - 1300 cm™ 1a dao dong hoa tri cua lién két C-O
trong cac nhom ete va ancol bac 1 va bac 2 (cac nhom con lai cia chét két dinh c6 thé giéng voi
saccaroza hodc luong chat két dinh it, thiét bi khong phat hién dugc). Phd IR duoc trinh bay hinh 4.

%T

4000 3500 3000 2500 2000
cm-1

Hinh 4. Phé hong ngoai IR ciia vién duong bdo hiém.
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*Phén tich phd TGA:

Phan tich ph TGA véi dai nhiét do tr (40 + 900) °C véi toc do gia nhié¢t 10 °C/phut gém mau
duong sacaroza(mau Dva mAu vién duong bao hiém (mau 2) cho thay, phd cta 2 miu tuong dong
v6i nhau. Nhiét do bét dau phéan huy tir (226 + 227) °C, ¢ khoang nhiét do (237 + 239) °C thi khéi
luong ciia mau 1 thay doi 14 10,95% va mau 2 thay doi 12,88%, do do, co thé khang dinh & nhiét do
nay phu gia ciia mau 2 di bi phan huy, khéi lugng khoang 2%. Tiép theo & nhiét d6 tir 237 °C dén
550 °C d6 giam khéi lwong ting manh, chimg t6 2 mau bi phan hity manh do saccarozo bi phan hity,
bén canh d6 ¢ khoang nhiét d6 (520 + 550) °C khéi luong con lai cia 2 mau chénh 1énh nhau khoéang
2,5%, do do, ngoai saccarozo phan hily con phu gia phan huy. Tai nhiét do trén 700 °C vién duong
bi phén huy thanh khi hoan toan. Qua phén tich ¢ trén c6 thé dy doan thanh phan hoa hoc cua vién
duong thuy 16i gdbm 6 (96 + 97)% dudng saccarozo, (3 +4)% cac phu gia. Nhom nghién ctru nhén
dinh phu gia ¢ day g6m chat két dinh va phu gia chong am.
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a) Madu dwong saccarozo. ) b) Vién dbrong bado hiém ciia Nga.
Hinh 5. Két qua phdn tich TGA.
3.2. Nghién ciru 4nh hwéng ciia chit két dinh dén dic tinh tan cia vién dwong bio hiém
Can cu vao qua trinh phén tich thanh phﬁp vién dudng bao hiém cho thuy 161 K ¢ muc 3.1.
Nhom nghién ctru ti€n hanh khao sat thanh phan vién duong nham lya chon ti 1€ chat két dinh phu
hop, che tao cac mau vién dudng bao hiém (theo quy trinh cong ngh¢ duoc trinh bay ¢ muc 2.2).
Ty 1¢é chat két dinh dugc lua chon 1a (0 + 4)% theo khoi lugng. Puong saccarozo 1a loai duong co6
cd hat tir (600 + 800) pum.
Két qua anh hudng cia chat két dinh dén thoi gian mé bao hiém dugc trinh bay ¢ bang 2:
Bing 2. Anh hudng cia chat két dinh t6i thoi gian mé bdo hiém.

Thanh phin M1 M2 M3 M4 M5

Sacarozo,% 98 97 9% 95 94

Chat két dinh,% 0 1 2 3 4

Phu gia chéng 4m,% 1 1 1 1 1

Ham am,% <1 <1 <1 <1 <
oo s 1 , 3,5,6 5,6

Thoi gian mé bao hiém, phit 11 13 13

(Vién duong bi vo) (Vién duong bi vo)
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Két qua cho théy, khi sir dung chat két dinh thoi gian mo bao hiém clia co cdu bao hiém & 28 °C,
v6i ham lugng chat két dinh (0 + 1)% trong thir nghiém c6 mét sd vién dudng c6 hién tuong bi vo
vun do khong chiu dugce dugc lyc nén cua 10 X0 (IO xo0 luc nén 100 N/cm?) trong co cau bao hiém
diéu nay chimng to khi ngdi DN-01 duoc tha xudng nudc, vién dudng khi khong co chat két dinh
hodc qua it thi s& tan mot phan va lién két co hoc vat Iy bi pha v; chat két dinh tir (2 + 4)% thi
thoi bao hiém tang rd rét, nhung & ham lugng 4% thi thoi gian khong ting.

Qua thtr nghiém, nhom nghién ctru nhén thay thoi gian mo bao hlem’ dat yéu’cﬁu ky thuat cua
ngoi DN-01, khi str dung lugng chat két dinh 1a 3% theo khdi lugng 1a t6i wu nhat.

3.3. Nghién ciru anh huéng ciia nhiét @9 nuwéc dén thoi gian mé bao hiém trong co ciu bio hiém
_ Tinh tan ciia dudng néi chung va cua vién dudng bao hiém néi riéng phu thudc nhiéu vao nhiéu
yéu to bao gom nhiét do nude. Khi duong dugc dua nao nuge co nhiét d6 cao thi phan tir nudc
chuyén nhanh hon qua trinh tuong tac voi phan tir duong nhiéu hon. Do dd, thoi gian tan cua vién
duong bao hiém giam xudng. D€ khao sat anh hudng cua nhiét do dé tinh tan cua vién dudng bao

hiém, nhém nghién ctru lya chon thanh phan nhu bang 3.
Bing 3. Ty Ié cdc thanh phdn héa hoc chinh ciia vién dwong.

TT Tén thanh phin Tilé Yéu ciu
1  Sacarozo % 95,0+£1,0
2 Chét két dinh % 3,0+0,3
3 Phu gia chdng 4m % 1,0+0,1
4  Ham am, khéng I6n hon % 1,0

Theo [5], cac tac gia nghién ciu vé nhiét d6 nudc bién ting mat vung bién dong tir dix lidu vién
tham. Két qua khao sat trong nhicu nam (tor nam 2011 - 2020) cho thay nhiét d6 tai ving Bién Dong
¢6 su bién dong manh theo thoi gian (s khac biét gitra hai mua gid) va khong gian (nhiét do tang
dan tir bac vao nam), sO liéu nhiét d6 nudc bién ting mat ving Bién Pong dao dong trong khoang
gid tri tir 10 °C dén 35 °C nhung phan 16n gié trj tip chung & ngudng nhiét do tir 25 °C dén 30 °C.

Trén co s& khao sat nhiét do cta bé mé:c nude bién, nhom nghiénqct’m da khao sat anh huong
nhiét do t6i tinh tan cia vién dudng bao hiém va thoi gian mo bao hiém trong khoang nhiét do tur
10 °C dén 35 °C. Két qua duogc trinh bay trong bang 4.

Bing 4. Anh hudng ciia nhiét dé dén thoi gian mé bao hiém trong co cdu bdo hiém.

TT Nhiét dd nuée, °C  Thoi gian mé bao hiém, phut

1 10 20,5
2 15 18,0
3 20 17,5
4 25 15,0
5 30 11,5
6 35 8,0

Qua két qua thtr nghiém thoi glan mo co cAu bao hiém trong co céu bao hiém ngbi DN-01,
trong khoang nhiét d¢ tir 10 °C dén 35 °C, ta nhan thiy theo chiéu ting nhiét do, thoi gian mé bao
hiém giam dan. Tai & khoang nhiét d6 thir nghiém ciia nude 1a 35 °C thoi gian m¢ bao hiém cua
ngoi DN-01 1a 8 phut, con & cac nhiét d khac thoi gian md bao hiém dat yéu cau theo tinh ning,
chién k¥ thuat.

Dé dat yéu cau theo diing tinh nang, chién k§y thuat nhoém nghién ctru tiép tuc nghién ctru anh
huong c& hat ctia duong saccarozo dén thoi gian md bao hiém.
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3.4. Nghién ctru dnh huwong ¢ hat ciia dwong saccarozo dén thoi gian mé bio hiém
Dé danh gia anh hudng cua kich thude ¢ hat cua duong saccarozo nhidm dat yéu cau tinh nang
chién ky thuét ciia ngoi DN-01, nhom nghién ctru thay d61 kich thudce & hat trong khoang 200 pm dén
800 pm. Tién hanh thtr nghiém trong khoang nhiét d6 10 °C va 35 °C. Két qua dugc cho dudi bang 5.
Bing 5. Anh huéng cia c& hat dwong saccarozo dén thoi gian mé bdao hiém.
Kich thudc hat duwong, pm

200 - 315 | 315 - 400 | 400 - 600 | 600 - 800
Nhiét d nwérc, °C
35 15 14 10 8
10 26 24 22 20

Tir két qua cua bang 5, cho ta thdy thoi gian mé bao hiém ciia co cau bao hiém trong ngdi DN
- 01 tang dan khi kich thudc hat duong saccarozo giam dan tir 800 pm xudng 200 pm, diéu nay
hoan toan phu hop véi ly thuyét dwa ra. Tuy nhién, véi kich thudc hat nhé (200 - 315) pum thoi
gian mo bao hiém cuia ngoi DN - 01 la giam khong dang ké va & nhiét do 35 °C thoi gian mé bao
hiém 26 phiit ngoai viing yéu cau (yéu cau tir 10 + 25 phut). Bang 4 ta nhan thay & 2 khoang kich
thudc hat (315 - 400) um va (400 - 600) pm thoi gian md bao hiém ctia ngdi DN - 01 déu dat yéu
ciu k¥ thuat nhung & ¢& hat (400 - 600) pm, véi nhiét d 35 °C thoi gian mé bao hiém & cin dudi.
Tuy nhién, dé bao dam vién dudng bao hiém hoat dong tin cdy trong diéu kién méi trudng chién
dau huan luyén, nhom nghién ctru quyét dinh lwa chon ¢& hat dudng saccarozo (315 - 400) um la
t6i wu nhat cho vién duong bao hiém.

3.5. Nghién ctru thir nghiém tic dong ciia sy thay doi nhiét do, dp Am dén do bén nén va thoi
gian mé bao hiém

Sau khi lya chon dugc don thanh phﬁn va xay dung dugc cong nghé ché tao vién duong bao
hiém. Bé bdo ddm vién duong bao hiém hoat dong tin cdy trong dieéu kién bao quan lau dai tai don
vi trude khi duge dua ra sit dung. Nhom s€ ti€n hanh thtr nghiém tac dong cua su thay doi nhiét
dd va do am deén do bén nén va thoi gian mé bao hiém.

Vién duong s& duge tong ldp hoan chinh vao ngoi DN-01 thir nghiém mé bao hiém, sau dé
duoc bao gobi trong (2 + 3) lop ni 16ng kin, tien hanh cho chay thir nghiém 6 ngay d€m véi chu
trinh + 20 °C — - 10 °C — + 20 °C — + 50 °C thoi gian & moi nhiét d¢ 1a 3 h va thoi gian chuyén
tiép moi nhi¢t d6 3 h vdi do &m moi truong (80 + 90)%. Sau do, vién dudng bao hiém dugc ki€m
tra d6 bén nén vai toc do di chuyén (2 + 3) mm/pht va kiém tra thoi gian mé bao hiém ciia co cau
bao hiem ¢ (25 £ 2) °C. Két qua tai bang 6.

Bdng 6. Thir nghiém tac dong ciia sw thay doi nhiét dg va do am.

Chi tiéu k§ thuat | P9 bén nén, | Thoi gian mé bao hiém,
(N/cm?) (phut)
Vién dwong 100 10+ 25
Mau vién dudng chwa chay MT 135 16
Vién duong chay MT 120 15

Tir két qua thir nghiém trong bang 6, vdi tdc dong cua su thay d6i nhiét do, 6 4m dén do bén
nén va thoi gian mé bao hiém khong bi anh hudng nhiéu, do do, ta c6 thé két luan cac lién két cua
cac hat duong trong vién duong bao hiém khong bi anh hudng nhidu boi nhiét do va do am.

4. KET LUAN

T két qua nghién ctru va thyc nghiém, nhém nghién ciu da ché tao thanh cong vién duong
v0i thanh phan bao gbm saccarozo: (95,0+1,0)%; chat két dinh: (3, 0+0,3)%; chat phu gia chong
am: (1,0£0,1)%; d6 am, khong 16n hon: 1%. Vién dudng trong co cdu bao hiém dat yéu cu vé
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tinh ning chién k¥ thuat ciia ngdi DN-01, voi thoi gian mé bao hiém trong khoang (10+25) phut
& nhiét do nude tir 10 °C dén 35 °C. Két qua nay khang dinh kha ning 1am chu cong nghé ché tao
vién duong bao hiém, dat nén tang cho viéc san xuat hang loat nham thay thé cac vién duong trong
co ciu bao hiém cua céc loai vii khi dudi nude dang duoc trang bi trong Quan doi hién nay.

[1].
[2].

[3].
[4].

[5].

TAI LIEU THAM KHAO

Ky3un B.I1., Hukonsckuii B.M. Boenno-Mopckoit @nor CCCP 1945-1991. CII6, “Ucmopuueckoe
Mopcroe Obwecmso .- 653 ¢, (1996).

Mopckoe MUHHOE OpyXXHe: WILTIOCTpUupoBaHHas sHIMKIonenus. Ku. 1. MuHHoe opyxue ¢iora Poccun.
OAO Konnepu “Mopckoe noosoonoe opysicue — I'uoponpubop”. CII6.: ®oup coneiictBus (ioTy
OrteuectBo, (2007).

“Boenno-unocenepuasn noozomogka: yueonux”, [U. YO. Jlenemmuckuii u ap.]. — Omck: M3n-so OMI TVY.
444 c, (2013).

“Huorcenepuvie 0Ooenpunacei: Pykoeodcmeo no mamepuanvHoii uyacmu u npumeHeHuro (0is
cayarcebHo2o nonvsosanus)”’. Kaura nepBas. — M: BoeHHOe m3mareabcTBO MHUHHCTEPCTBA 000POHBI
CCCP. 244 ¢, (1976).

Nguyen Ngoc Tuén va cong su. “Xu thé phan bo nhiét dé nude bién tang mdt ving Bién Péng tir dir
liéu vién tham . Hoi nghi khoa hoc Qudc gia vé Cong nghé Dia khong gia trong Khoa hoc Trai Dét va
Mai truong, (2021).

ABSTRACT

Investigation into the fabrication of insurance sugar pellets
for the safety mechanism of the DN-01 fuze

The study presents the findings from research on the development of sugar pellets utilized
in the safety mechanism of the DN-01 fuse. The formulation of the pellets was identified as
comprising sucrose: (95.0+1.0)%, binder: (3.0+0.3)%, moisture-resistant additive:
(1.0£0.1)% and a moisture content, not exceeding: 1.0%. The production process and
experimental validation of the sugar pellets within the DN-01 fuse were successfully
completed. The results demonstrate that the activation time of the safety mechanism ranges
between 10 and 25 minutes at water temperatures from 10°C to 35°C, fully adhering to
established regulatory standards. These results confirm the complete mastery of the
technology required for the production of safety sugar pellets for the DN-01 fuse, as well as
their broader application within the safety configurations of underwater weapon systems,
providing readiness for equipping naval forces.

Keywords: Insurance sugar pellets; Mines-fuses; Torpedoes; Underwater combat weapons.
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