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TOM TAT

Ngoi la thanh phan quyét dinh dén dg tin cdy hoat dong va hiéu qud tdc chién cia min chong
tang. Bai bdo trinh bay mét cach hé thong qud trinh nghién ciru thiét ké, ché tao va thir nghiém NM
MVTr-62VN trén co s¢ khdo sdat mau ngoi MBY-62 ciia Lién bang Nga. Néi dung nghién ciiu tdp
trung vao co cau mé bao hiém kiéu banh rdng dong ho, b phdn quyét dinh tinh nang an toan va
thoi gian chuyén trang thai ciia ngoi. Trén nén tang tiéu chuan TOCT 13678-73, nghién ciru xdy
dung dwoc mot hé mo hinh tinh toan hoan chinh cho cap banh rang an khop Cycloid thong qua
viéc téng hop, chudn héa va bé sung cdc quan hé hinh hoc va dong hoc. Tur do, mot chuwong trinh
phcfn mém thiét ké da dwoc phat trién nham tu dong hoa qua trinh tinh toan va hé tro xay dung
TLTK. Péng thoi, bdi todn tinh todn thoi gian mé bao hiém dwoc gidi quyét trén co sémé hinh déng
liee hoc ciia co cau dong ho, cé xét dén anh hiong ciia mé men 10 xo cot, ma sdt va dao ddng con
lic. Két qua tinh todn phit hop véi két quad thiee nghiém. San pham NM MVTr-62 dwoc ché tao thir
nghiém két qua twong dwong san pham ciia nuwde ngodi, dam bdao dé tin ¢y va an toan cao.

T khéa: MVTr-62; Co cdu dong ho,; Banh rang Cycloid; M6 hinh tinh todn.

ABSTRACT

The fuze is a critical component that determines both the operational reliability and
combat effectiveness of an anti-tank mine. This paper systematically presents the research, design,
fabrication, and testing process of the MVTr-62VN anti-tank mine fuze, developed based on a
detailed investigation of the MVTr-62 fuze from the Russian Federation. The study primarily focuses
on the clockwork-based safety release mechanism, which directly governs the safety characteristics
and state transition timing of the fuze. Based on the 'OCT 13678-73 standard, a comprehensive
computational modeling framework for cycloidal gear meshing was established through the
synthesis, standardization, and extension of geometric and kinematic relationships. On this basis, a
dedicated software tool was developed to automate the design process and support the generation
of manufacturing drawings. In addition, the problem of safety release timing was addressed using a
dynamic model of the clockwork mechanism, considering the effects of mainspring torque, friction,
and pendulum oscillation. The calculated results are consistent with the experimental findings. The
prototype MVTr-62VN fuze was successfully fabricated and tested, meeting the required tactical and
technical specifications with performance comparable to foreign counterparts. The results confirm
its reliability, safety, and feasibility for mass production.

Keywords: MVTr-62; Clockwork mechanism; Cycloidal gear; Precision mechanical
design, Computational modeling.
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1. PAT VAN PE

Trong bdi canh chién tranh hién dai,
min chéng ting van gitt vai tro 1d mot trong
nhitng phuong tién tac chién hiéu qua, c6 kha
ning han ché co dong va tiéu diét cac phuong
tién co gio1 hang nang nhu xe tdng, xe boc thép.
Uu diém noi bat ctia min 1a chi phi ché tao thép,
dé trién khai trén dién rong, phu hop véi diéu
kién dia hinh phtre tap, c6 kha nang tryc canh.
Trong cac loai min chéng ting dé nd st dung
loai ngoi ¢6 co cau giit cham, viée kiém soat
chinh xéc thoi gian chuyén trang thai tir an toan
sang san sang chién dau 1a yéu t6 then cht
nhim ddm bao an toan khi trién khai va higu
qua khi tac chién. Ngoi MVTr-62 1a mot dién
hinh cua loai ngoi co khi sir dung co ciu dong
hd, cac van dé lién quan dén sa1 s6 lap rap, do
chinh xéc cua cac co cau truyen dong la cac

cum bénh ring kiéu déng hd trong co ciu giir
cham, c6 anh huong tryc tiép dén thoi gian mo
bao hiém va do tin cay hoat dong cuia ngoi [4].

NM MVTr-62 st dung hé truyén dong
banh rang chinh x4c cao v6i bién dang Cycloid,
doi hoi trinh d thiét ké va cong nghé ché tao
phtre tap. Cac tai liéu ky thuat hién c6 chu yéu
cung cap thong tin roi rac, thiéu tinh hé théng, gay
khé khan cho viéc lam chu thiét ké ché tao. Trong
khi d6, niang luc nghién ctru va ché tao trong nudc
ddi voi cac co chu co khi chinh x4c van con han
ché, dic biét trong linh vuc quéc phong.

Xuét phat tir yéu cau thuc tién d6, nghién
clru nay tap trung vao viée tinh toan thiét ké cac
cap banh ring in khop kiéu Cycloid, tmg dung
vao thiét ké dua ra bo tham sé hinh hoc cua
cum banh ring NM MVTr-62. Tién hanh thiét
ké 3D m6 phong kiém tra vuéng ket cia cum
banh ring NM MVTr-62, sau d6 ché thu thu
nghiém kiém tra thoi gian bao hiém cta ngopi
so sanh véi mau ngoi MBU-62 cia Nga. Trong
tam ctia nghién ctru 1a xay dung co sé tinh toan
thiét ké cap banh rang, phan tich anh hudng cia

sai s6 hinh hoc va sai s6 lap rap dén kha ning
lam viéc cuia cum banh rang, tir do dé xuit cac
chi tiéu dung sai hop ly, phu h0’p v6i didu kién
cong nghe trong nudc nhu'ng van dam bao yéu
cau vé thoi gian bao hiém.

Céu tao NM MV Tr-62 gém cic bd phan
chinh sau [2]:

Hinh 1.1. Cau tao NM MVTr-62:
1 - Nhom khoa an toan, 2 - Than vo,
3 - Nhom co khi, 4 - Nhom 5ng no, 5 - Tram né

Nguyén ly hoat dong NM MV Tr-62:

a) Trang thai bao quan: Ngoi khong thé hoat
dong do niim vén va bg phan bao hiém bi gitr boi
khoa an toan. Do vay, ngdi min khong bi phat nd
khi c6 ngoai luc tac dung.

b) Trang thai sin sang chién dau: Dé chuyén
ngdi min tir trang thai an toan vé trang thai chién
d4u, rat khoa an toan, 4n nam van & dau truc mo
bao hiém. Khi d6, bo phan hen gid co khi hoat
dong, sau thoi glan tir 30 = 120 gidy bo phan phat
hoa duoc dua vé tu thé sin sang chién déu, truc
ctia bo phan phat hoa trung véi truc ctia ngoi min.

¢) Trang thai chién d4u: Khi c6 lyc d& 16n hon
3000N tac dung l1én mat ddy ngoi min, than ngoi
min bj bién dang lun xudng, éng dinh hudéng
dich chuyén xuéng ti 1én bé mat tram nd, khi d6
dng ngoai tiép tuc dich chuyén xubng cat dut 2
chét dong. Khi hai 16 thoét bi trén 6ng ngoai dbi
dién vé6i 2 vién bi bao hiém, mit ti ctia kim hoa
day 2 vién bi bao hiém ra ngoai, kim hoa duoc
giai phong. Dudi tac dyng cua 1o xo kim hoa,
day kim hoa dam vao ong nd, gy nd éng nd,
nd tram nd va kich n6 min.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

Trong khudn khé bai bao nay, nhom tac
gia tap trung vao bai toan thiét ké va tinh toan
cdp banh ring an khép kiéu Cycloid tng dung
trong co cdu gitr chdm cta ngdi min MVTr-
62. Khac véi banh rang than khai thong dung,
banh ring Cycloid ¢ ddc diém bién dang ring
duogc tao boi cac duong Cycloid (epicycloid va
hypocycloid), cho phép giam truot tuong d6i,
lam viéc ém, phu hop véi cac co cdu truyén
dong kich thudc nho, mémen thap nhung yéu
cAu d6 6n dinh va d6 chinh xac cao nhu trong
co cAu dong ho. Tuy nhién, chinh dic diém hinh
hoc phuc tap nay doi héi qua trinh tinh toan
thiét ké phai dugc xay dung mot cach h¢ théng,
dam bao dong thoi cac diéu kién an khép, bén
hinh hoc va kha nang cong nghé.

2.1. Nghién ciru co' s& 1y thuyét cip banh
rang an khop Cycloid [5]

Trong cic co cau truyén dong yéu cau do
chinh x4c cao va lam viéc ém, dic biét la co cau
gitt cham kiéu dong hd trong ngdi min, dang an
khop Cycloid dugc uu tién lya chon do nhitng uu
diém vuot troi vé dong hoc va ma sat. Khac véi
an khop than khai, bién dang rang Cycloid duoc
hinh thanh tr cac quy tich hinh hoc dac biét,
trong do profin dinh rang la duong epicycloid va
profin chan rang la duong hypocycloid.

Phén tich dong hoc cho thiy, trong quéa
trinh an khop Cycloid, hé sb truot gan nhu
khong d6i va nhé hon dang ké so véi an khép
than khai, dan dén giam ma sat va mai mon.
Pong thoi, ap luc tiép xtic phan bd déu hon trén
bé mit ring, cho phep b truyén lam Viec ém, it
rung dong va co tudi tho cao. bay 1a yéu té dic
biét quan trong d6i véi cac co cau ngoi min, noi
yéu cau do tin cay cao va kha nang duy tri dac

Tuy nhién, dang an khép nay ciing ton tai
céc han ché dang ké nhu khong c6 kha ning dich
chinh tam, tinh I4p 14n thip va dic biét 1a yéu cau
cao vé do chinh xéc ché tao do bién dang rang
phtrc tap. Do do6, viée tinh toan thiét ké can duoc
thuc hién trén co s tiéu chuén hoa chat chd nham
dam bao kha ning gia cong va lap rap.
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Hinh 2.1. Banh rang an khop Cycloid

2.2. Phwong phap tinh toin cac théng s
hinh hoc theo tiéu chuian TOCT 13678-73 [1]

Dé don gian hoa bai toan thiét ké trong
khi van dam bao dic tinh an khép Cycloid, ti€u
chuan TOCT 13678-73 cho phép thay thé cac
duong cong Cycloid 1y tuéng bang cac cung
tron twong duong cho profin dinh va chan rang.
Céch tiép can nay gitip giam dang ké do phirc
tap cong nghé nhung van duy tri duoc cac uu
diém co ban cta bo truyén.

Trén co s¢ do, cac thong s6 hinh hoc
chu y€u cua cap banh rang — truc rang duoc xac
dinh thong qua h¢ phuong trinh sau:

Hinh 2.2. Céc tham sé hé truyén dgng banh rang

tinh 1am viéc On dinh trong thoi gian dai. Cycloid
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Theo tiéu chudn TOCT 13678-73, dé
cho don gian vé mit hinh hoc, thuan tién trong
thiét ké, ché tao ma van dam bao cac yéu ciu
ctia an khép dang Cycloid thi profin dau riang
va chan rang cua banh rang dang nay la céc
cung tron. Cac thong sd hé truyén dong duoc
tinh toan thong qua cac cong thure sau:

Zbr + Ztr

- Khoang céch truc: g =m 5

- Buong kinh vong tron lan:
+ Banh rang: d” = m.z";
+ Truc rang: d" = m.z".

- Chiéu rong rang:
+ Banh rang: S* = 0,5.p";
+ Truc rang: S"=m.p".

Véi, p”, p* budc rang ciia banh rang,
truc rang.

- Ban kinh dau rang:

+ Banh rang: p® = p*.m;

+ Truc rang: p*=0,7.m.

p* hé s tra trong bang 6, 7 TOCT
13678-73.

- Pudng kinh ndi tdm cua cac ban kinh
dau ring ciia banh ring;

d” =d" —2Ac, Ac= A m

- Chleu cao chan rang cua banh rang:
h” =15Tm;

- Buong kinh chan rang ctua banh rang:
dbr dbr -2 hzr

- Chleu cao dmh rang cua truc rang:

h" =0,67.m;

- Buong kinh dinh rang cua tryc rang:

d"=d" +2h";

- Puong kinh dinh rang ctia banh rang:

d” =d" coséS + \/4p2 —aZsin’® S ;
a C

- ¢ F f e T=
2d.d, 2 z

O =arccos

S tra tai bang 3 'OCT 13678-73.

- Chleu cao dinh rdng banh rang:

h:l)r d:r _ dbr :

- Chiéu cao rang banh ring:

h = hfr + h;r;

- BPuong kinh chan rang truc rang:
dff =d" —2h" -2¢c; c=0,4.m;

' - Khe ho huéng tim: C = hb’ —h";

- Duo’ng kinh dinh rang banh rang chua
vé tron dau ring: d” =d"” +km,k h¢ sb tra
bang.

Bdng 2.1. H¢ s6 tinh dwong kinh dinh rang

S6 ring ciia Hé sé k
truc rang i=3+6 i=7+12
6 2,48 +2,56 2,58 2,60
7 2,62 +2,72 2,74 +2,78
8 2,76 ~ 2,88 2,90 +2,94
9 2,88 +3,00 3,02 +3,08
10 3,00 = 3,12 3,14+ 3,20
12 3,20 + 3,36 3,38 +3,44
14 3,40 = 3,56 3,58 + 3,04
15 3,48 + 2,66 3,68 +3,76
16 3,56 3,74 3,76 + 3,84

- Dung sai cta cac thong so banh rang

an khop Cycloid dugce cho trong muyc 2, tir bang

9 dén bang 16 tiéu chuan TOCT 13678-73.

2.3. Xay dung chwong trinh tinh toan cac

thong s6 cip banh ring in khép kiéu Cycloid

- Co s 1y thuyét tinh toan cac théng sb
cap banh rang an khép kiéu Cycloid theo muc

2.2.

- So d6 khdi chuong trinh tinh toan cac
thong sb cdp banh riang an khdp kiéu Cycloid
theo hinh 2.3:
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Nhaip vao:
-3 trong 4 thong b (2% La,m);
-Bingl,3,5-7, 9-]61‘0C‘1‘136?8 73,

[
- 2" Tinh 1 théngsocon lai trong 4 théng s6 (2* 2° a,
m); .
- Tinh cic théng 50 hinh hoe cia banh ring va tryc ring

theo cong thire (2.7)-(2.28).

l

Sosdnh cip chinh xde da
chon vi bang dung sai 9-
16TOCT 13678-73

HIEN TH] THONG SO HINH HQC
VA DUNG SAI KICH THUGC

T

Hinh 2.3. So' do khoi chicong trinh tinh todn cdc
thong so hinh hoc cap banh rang an khop Cycloid
theo tiéu chuan TOCT 13678-73

- Tién hanh 1ap trinh tinh toan thiét ké
cdp banh riang an khop kiéu Cycloid theo tiéu
chuan TOCT 13678-73 bang ngdn ngit CH,
bang phan mém Visual studio C# 2010.

Thas ToRN B KT ok, o T B35 B8 AP Bkoas U kit -3 K8 00D
THED T Crasin FOCT 1367873

TT g o e v o -

O |
1

S -

Hinh 2.4. Giao dién chwong trinh tinh toan cac
théng s6

Giao dién chuong trinh nhu hinh 2.4.
Tir bo 3 thong sé dau vao trong sd 4 thong sb
co ban cua cdp banh ring an khép (z,, 7 2,
m), chuong trinh cho ra thong so6 con lai va cac
thong s kich thudc hinh hoc ciia banh ring va
truc rang tinh toan theo muc 2.2.

Khi chon cap chinh xac, chuong trinh
cho ra két qua dung sai ctia cac thong sd hinh
hoc ctia banh rang va truc rang, phuc vu thanh
lap ban vé ché tao banh rang.

Dé tai tién hanh xay dung chuong trinh
tinh toan thiét ké cap banh ring, phuc vu qua
trinh tinh toan thiét ké cdp banh rang trong co
cAu dong hd cua ngoi hen gi0 co khi, ung dung
vao tinh toan cac thong sd banh ring clia co cau
dong hd NM MVTr-62. Chuong trinh tinh toan
c6 dang phén mém tién ich, c6 thé ung dung
vao phuc vu cho qua trinh thiét ké cip banh
rang cia co cAu dong hod co khi ap dung trong
cac loai ngoi hen gid co khi khac nhau. Két qua
tinh todn dua ra bo thong s6 cac cap banh ring
an khop cia NM MVTr-62, dua trén bd thong
s6 hinh hoc, nhém dé tai trién khai mo phong
3D kiém tra vuéng ket sau d6 ché thir kiém tra
thoi gian gitt chdm. Dudi day 1a két qua xay
dung 3D cum banh rang co khi dua trén thong
s6 hinh hoc d3 tinh toan.

Hinh 2.5. Cum banh rang NM MVTr-62 khi xay
dung 3D dé kiem tra vieong ket

3. KET QUA VA THAO LUAN

Trén co s& phuong phap tinh toan va
thiét ké cap banh rang Cycloid theo tiéu chuin
T'OCT 13678-73 di xay dung, nhom dé tai tmg
dung tinh todn thiét ké cac cap banh rang — truc
rang an khop st dung trén NM MV Tr-62. Céac
thong s6 hinh hoc ciia bd truyén banh ring
duoc xac dinh c6 hé théng, 1am co so truc tiép
cho thiét ké, ché tao NM MV Tr-62.
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Dua trén bd thong s6 hinh hoc cac cap
banh ring, tién hanh ché thir va thar nghiém.
Qua trinh ché thtr dugc thuc hién theo nhiéu
giai doan, két hop giita kiém tra va hiéu chinh
thiét ké, timg budc khac phuc cac kho khin
vé cong nghé ché tao banh ring, truc ring cé
kich thudc nho, yéu cau do chinh xac cao trong
diéu kién chua c6 thiét bi chuyén dung. Két qua
da ché tao thanh cong NM MVTr-62 qua thu
nghiém va nghiém thu tuong duong mau cia
nude ngoai. Dudi day 1a mot s6 hinh anh vé cac
cip banh ring dong hd da ché tao thanh cong.

Hinh 3.1. Két qua ché thir thie nghiém
NM MVTr-62

Nhu vay, két qua nghién ctru da ching
minh rang phuong phap tinh toan thiét ké cap
banh rang Cycloid trén co s¢ tiéu chuan TOCT
13678-73 1a hoan toan tin cdy. Két qua tinh
toan dugc tng dung vao nghién ctru tinh toan
NM MVTr-62 dép ung day du tinh ning dé
ra, san xuat trén day chuyén cong nghé trong
nude, timg bude lam chu cong nghé ché tao.

4. KET LUAN

Bai bdo da trinh bay mot cach c6 hé¢
théng phuong phap nghién ctru, tinh toan va
thiét ké cap banh ring an khop kiéu Cycloid
tmg dung trong co cdu gitr cham cia NM
MVTr-62. Trén co sé tiéu chuan TOCT 13678-
73, cac thong s6 hinh hoc chu yéu ciia bo truyén
da duoc x4c dinh day du, dam bao cac didu kién
an khép, do bén va kha ning cong nghé. Pong
thoi, viéc xay dung chuong trinh tinh toan hd

trg d gbp phan nang cao do chinh x4c, rat ngin
thoi gian thiét ké va tang tinh linh hoat trong
qué trinh lya chon tham so0.

Két qua nghién ctu di duoc kiém
chtng thong qua ché thir va thir nghiém thyc té
san pham. Ngoi min MVTr-62 ché tao dap tng
cac yéu cau k¥ thuat dat ra, cic tinh ning tuong
duong v4i mau ngdi MBU-62 ctia Nga, dic biét
vé thoi gian mé bao hiém, lyc phat hoa va do
tin cay hoat dong. Diéu nay mot lan nira khang
dinh tinh dung dan ciia phuong phap tinh toan
thiét ké cling nhu tinh kha thi trong diéu kién
cong nghé hién co.

Co6 thé thay, viéc 1am cha phuong phap
thiét ké cap banh rang Cycloid va p dung hiéu
qua vao san pham cu thé di gép phan quan
trong trong qua trinh ndi dia hoa, tién t6i chu
dong nghién ctru, thiét ké va ché tao cac loai
ngdi min co khi ¢6 yéu cau cao vé do chinh
xac va do tin cay. Két qua nghién ctru khong
chi c6 y nghia tmg dung truc tiép dbi véi san
pham MV Tr-62 ma con 1a co s& cho viée phat
trién cac co cAu giit cham kiéu banh rang dong
ho trong cac hé thong co khi chinh xac khac dé
nang cao do tin cay. %
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