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TOM TAT
Bai bdo trinh bay két qua khdo sdt anh hiong déc Idp ting thong sé két cau (TSKC) ciia dan
chong tang giam thanh theo nguyén ly 2 pit tong (CTGT2PT) co dan 73 mm, c& nong 80 mm dén
dap sudt (Ppay) vd so toc (vy). Ket qua anh huong cua caic TSKC (khoi heong dan m; khoi lwong pit
tong My ap sudt cdt vanh tai éng moi p, hanh trinh chuyen dong cua pit tong Ly, khe ho giita pit

tong va ong phong S; thé tich tu do ban dau cia buong dot Wo) dén Pmax, v vy ld co s6 cho viéc
liwa chon cdc thong sé két cau hop Iy khi tinh todn thiét ké, ché tao dan chong tang gidam thanh.

Tir khoa: 2 pit tdng; So téc; Ap sudt; Thé tich ty do; Hanh trinh chuyén dong.
1. PAT VAN BE

Pan CTGT2PT (hinh 1) khéc véi cac loai dan chdng ting thong thuong la qua trinh lam viéc
cua phat béan dién ra thong qua hoat dong ctia 2 cum pit tong trong ong phong. Thubc phong chay
trong thé tich khong gian ban dau gitra 2 pit tong va ong phong, gian no, sinh cong tao ra Pe;, tao
ra lyc day lam cho céc cum pit tong chuyén dong vé 2 phia (cym pit tong trudc cung voi dan
chuyén dong vé phia trude, cum pit tong sau cung voi dbi trong chuyén dong vé phia sau). Khi
cac cum pit tong chuyén dong hét hanh trinh, va cham voi go chin cua ong phong 6 2 dau va
dong kin 6ng phong (khong cho khi thudc thoat ra ngoai), lic nay dan va ddi trong bét dau roi
khoi nong sung [1].
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Hinh 1. Két cdu hé vii khi CTGT2PT [1].
1-Dan; 2 -Qém b_l_'t kin 1; 3 - Pit téng truoc, 4 - Liéu phéng,' 5- Ong moi; 6 - khau noi;
7 - Bac cat; 8 - Ong phéng sau; 9 - Bém bit kin 2; 10 - Doi trong; 11 - Pit tong sau;
12 - Moi lira dién; 13 - Cum dinh vi; 14 - Thuoc moi; 15 - Ong phong trudc.
Bai bao di sau vao viéc khao sat, danh gia anh hudng cua mot $6 TSKC (M, My, Pet, La, Sty Wo)

dén Prmax Va Vo. Két qua nghién ctru 1am co so dua ra khuyén céo cho viée lya chon céc thong so
thiét ké hop 1y trong tinh toan thiét ké dan CTGT2PT.

2. NGHIEN CUU ANH HUONG CUA MQT SO THONG SO KET CAU
DEN AP SUAT VA SO TOC CUA PAN CTGT2PT
Mo hinh toan, cac gia thiét, viéc thiét 1ap hé phuong trinh thuat phong trong cua dan
CTGT2PT va phuong phap giai da dugc tac gia trinh bay cu thé trong cac bai bao [2, 3].
Khi nghién ctru anh hudng ctia mot sb TSKC, dén Pmax V& Vo dan CTGT2PT, sir dung hé
phuong trinh vi phan (1) va cac phuong trinh lién két (2), (3).
bé phuc vu khao sat, thong s6 dau vao cua dan duoc trinh bay trong bang 1 [2, 3].
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Ngoai ra, mot s6 thong sb khac: z - Bé day chay twong ddi cua thudc phong NBL-14; 7 - Toc
d6 chay tuong di cua thudc phong NBL-14; ky, k, - Cac hé s6 hiéu chinh trong hé phuong trinh
thuat phong trong; p - Ap suét trung binh thudt phong; v - Hé sb mii quy ludt téc do chay cua
thudc phong NBL-14; w - Luong thudc phong da chay twong dbi; v - Tdc d6 sinh khi; y, A, -
Céc hé sb hinh dang cua thude phong, @oi - Khdi lwong thube mf)i 7 - Nhiét d6 twong ddi; n-
Luong phut khi twong dbi; & - Khdi luong riéng cia thuéec moi; S - Tiét dién long trong éng
phong, I - Quéng duong chuyén dong ciia cum pit tong trudc va dan tai thoi diém dang xét; 7 -
Tdc do thay do6i cia nhiét do twong ddi; 77 - Tée dd phut khi qua khe ho; M - Khéi luong tong
ctia dan va cum pit tong trude (gdm pit tong trude va phan con lai cia vo éng moi); v - Van tde
ctia khdi chuyén dong phia trudc (bao gdm dan va cum pit tong trude); V - Gia tbe chuyén dong
cua cum pit tong trude va dan; Ko(k) - Ham cta sd mil doan nhiét; S; - Téng dién tich tiét dién
khe ho cia 2 cap pit tong - dng phong; Spt - Dién tich tiét dién cua pit tong; Vo - So tdc cuia dan; vy
- Van tdc cua dan khi pit tong trudc dong chit vao dng phong trude.

Bing 1. Céc tham sé dau vao dé gidi bai todn thudt phong trong.

Théng sb Ky hiéu| Pon vi| Gia tri
- C& dan d m 0,073
- C& ong phong D m 0,08
- Khoi luong dan m kg 2,2
- Khdi lwgng cum pit tong trudc Myt kg 0,370
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Thong so Ky hiéu| Pon vi| Gia tri
- Khdi lugng phan con lai ciia vo 6ng moi (sau khi bi cat tai) Momel kg 0,082
- Hanh trinh chuyén dong ciia cum pit tong Ly m 0,306
- Puong kinh ngoai pit tong Dyt m 0,0799
- Thé tich ban dau budng dot W, m’ 0,0004
- Lyc quy doi ciia thudc moi foi  |N.m/kg| 279.402
- Lyc thudc phong (thudc NBL-14) f |N.m/kg| 1.142.082
- Trong luong riéng ciia thudc phong S kg/m® 1.640
- Lugng cong tich ctia khi thudc a m’/kg | 85.10”
- Chi s6 mii doan nhiét k 1,25
- Xung luong toan phan ciia ap suét khi thuoc I Pa.s 53.955
- Hé s0 mil quy luat toc do chdy ctia thudc hinh 14 NBL-14 % 1
- Hé s6 tang nang (hé so tinh cong thir yéu) » 1,01
- Hé s0 ton that nhiét qua khe ho pit tong va 6ng phong » 0,92
- Khéi lugng thude phong 1) kg 0,022
- Ap suat moi Prmoi Pa | 4.409.595
- Ap suat cat vanh tai 6ng mdi Pet Pa 7.360.443

2.1. Anh hwéng khéi lwgng dan dén ap suit va so tée ciia dan CTGT2PT ¢& 73mm
Theo ly thuyét [4, 5], voi mot h¢ vii khi dan cho trude, dé tang uy luc dﬁ}l dan thi can ting
khoi lugng cua no (m). Khi d6, ap suat khi thuodc trong nong sung s tang, so toc cua dan s& giam
dan dép tam ban qﬁa dgn giam. Vi vay, chi co6 thé tdng khoi luong dau dan & mdt pham vi nhat
dinh @é dam bao tam ban cua dan.
V6i dan CTGT2PT ¢& 73 mm, tién hanh khéo sét Prax VA Vo khi thay doi khoi lugng dan m tir
1,6 + 2,4 kg, duogc két qua mo ta trong bang 2 va hinh 2.
Bing 2. Anh hirong ciia m dén pmax VA V.
m (kg) 16 | 17118 |19 2 21 12212324
Pna-10° (Pa) | 14,1 [ 14,4 | 14,7 | 150|153 | 15,6 | 15,9 | 16,3 | 16,6
Vo (m/s) 123,71122,2|120,7]119,3|117,7|116,4|114,9|113,5]|112,2

125 170
= 122 164 &
< 119 158 =
= . g
2 116 152 =
Z 113 146 'S

1o £~ : : . : : - 140 =

16 1.7 18 19 2 21 22 23 24
Khéi lwgng dan m (kg)
Hinh 2. Do thi biéu dién anh hidng ciia m dén Prax VA Vo.
Nhan xét: khi m tang tir 1,6 + 2,4 kg, pmax tang tir 14,1 + 16,6 MPa, v, giam tir 123,7 + 112,2

m/s. Nhu vay, khi ting m, pPmax ting kha nhanh va gan nhu tuyén tinh, vo giam cham hon so véi
sy tang cua Prmax-

. Thgo cac tai liéu c@ng bd cia nude ngoai, voi dan CTGT2PT cd& tir 60 + 80 mm, dé dam bao
tam ban 300m thi m nam trong khoang tir 1,6 + 2,2 kg.

Vi két cdu dan CTGT2PT, dugc nhém tac gia nghién ctru trong [1], cho thiy nén lya chon m

tor 2,0 + 2,2 kg, vira dam bao duoc tam ban, Vg, Pmax, d0 chum va vira dam bao bén cho pit tong,
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ong phong, phu hop véi mot sb loai dan cing loai trén thé gidi [1]. Khi do, vo dat tir 114,9 +
117,7 m/s, pmax dat 15,3 MPa.
2.2. Anh hwéng khoi lwong pit tong dén ap suit va so toc cia dan CTGT2PT

Khi pit tong mang dau dan chuyén dong trén hanh trinh Ly, pit tong trude ludn ty sat vao day
dan, khi do khdi luwong phan chuyen dong trén hanh trlnh la m+mpt+momc. (hinh 3a). Khi pit tdng

trude va dng phong dong chat vao nhau (pit tong va ong moi bi 6ng phong gitr lai), dan tirc thoi
tach khoi lién két v6i pit tong, chuyén dong vé phia trude (hinh 3b) va chuyén dong véi so toc Vo.

Dan  Pit tong truéc  Phin dng mdi con lai Wo

— :T_
C)ng phong trudc /

a. Khi dan chuyén déng trén hanh trinh L4

Pan Pit tong trudc Phin éng mdi con lai Wo

b. Khi pit tdng dong chit vao dng phong, dan chuyén dong hét hanh trinh L4

Hinh 3. Qud trinh chuyén dong ciia dan CTGT2PT trén hanh trinh Lg [1-3].
_ Tai thoi diém pit tong va dap vao thanh éng phong, dan tach roi va bay theo quan tinh voi so
toc 1a vg = vg.

Tién hanh khao sat Pmax V& Vo ciia dan khi thay doi My tr 0,22 + 0,57 kg, dugc Kkét qua mo ta
trong bang 3 va hinh 4.

Bang 3. Anh hwong cua My dén prax Va V.

Myt (KQ) 0,22 10,270,321 0,37 0,42 | 047 | 0,52 | 0,57

Pmax-10° (Pa)| 15,5 | 15,6 | 15,8 | 159 | 16,1 | 16,3 | 16,4 | 16,6

Vo (M/s) 116,91116,5]116,2|1114,9|114,7|114,5/1129|112,1

117 16.7
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022 027 032 037 042 047 0532 057
Khéi lvong pit téng iy, (kg}
Hinh 4. Do thi biéu dién anh hudng cia Myt dén Pmax Va Vo

Nhan xét: khi thay ddi Myt tir 0,22 + 0,57 Kg, Pmax tang tir 15,5 + 16,6 MPa va vp giam tir 116,9
+112,1 m/s (my tang 0,35 gam, Prax tdng 6,9%, Vo giam 4,1%). Nhu vay, anh hudng cua my dén
Pmax 12 tuong d01 16n (16n hon so véi sy anh huong dén Vo) va khong c6 loi. Vi thé, nén luya chon
vat liéu ché tao pit tong co l§h01 luo‘ng riéng nllo, co d‘(_) bén cao (nhu cac hop kim nhom) dé dam
bao pit tong khi chiu ap suat khi thuoéc cao van du bén. Qua thuc nghiém nén lya chon my dan
CTGT2PT tr 0,32 + 0,42 kg, khi do, vo dat tir 114,7 + 116,2 m/s, pmax dat tir 15,8 + 16,1 MPa [1].
2.3. Anh hwéng 4p suit cit vanh tai 6ng moi dén so toc va ap suit ciia dan CTGT2PT

Khi bén, ljéu phong du’qc’m(k)i chay, luc ap suét khi thubc dat dén gia tri 4p sudt cit tai pg,
vanh tai cia ong moi dugc cat hoan toan (hinh 5), dudi tic dung ctia p, cum pit tdng trudc voi
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phan con lai cia ong moi va dan chuyén dong vé phia trudc, cum pit tong sau va doi trong
chuyén dong ve phia sau.

k)
ki

3 ™

it tai Ong oedi bi cit

Hinh 5. M8 hinh biéu dién lic cdt tai va dp sudt cdt tai ciia dan CTGT2PT [1].
Tién he‘m‘h khao sat pmax VA Vo khi thay dobi Pet tr 1,5...17,2 MPa, dugc két qua mo ta trong
bang 4 va do thi hinh 6.
Bing 4. Anh huong cia Pe dén Prax Va Vo.
Pe10°(Pa) |15] 34 | 54 | 7.4 | 9,3 |11,3]13,2]152 | 172
Prax-10° (P2) | 9,5 | 11,8 | 13,9 | 159 | 18,0 | 20,0 | 21,9 | 23,9 | 25,8
Vo (M/s)  [97,9]105,6/110,8|114,9/117,7|120,2]|122,6(124,3|128,2

140 27 =
= 130 1 -4 &
E 120 F21 =
£ 110 1 F18 &
2 100 4 L1s 2
%A 90 - : F12 @

80 - — g =

15 34 54 74 93 113 132 152 172
Ap sudtcittai p,,. 10-6 (Pa)
Hinh 6. D6 thi biéu dién dnh hucng ciia Po dén Prax VA V.

Nhén xét: khi ting Pet, Pmax VA Vo déu tang. Khi py tang 15,7 MPa, Pray ting 16,3 MPa (ting
172,2%), vo ting 30 3 m/s (30, 95%) Nhu vay, kh1 tang Pct, Pmax tdng nhanh hon so véi Vo, diéu
nay khong co lgi vé mit d6 bén cia pit tong va dng phong. Céac tinh toan va két qua khi thuc
nghiém, nén lya chon p khi thiét ké dan CTGT2PT tr 7,4 + 9,3 MPa, khi d6 vo dat tir 114,9 +
117,7 m/s, pmax dat tir 15,9 + 18,0 MPa, dam bao cac yéu to phat ban [1].

2.4. Anh hwéng hanh trinh chuyén dong cia pit tong dén ap suit va so tdc cia dan
CTGT2PT

Dé danh gi4 anh hudng cua Ly trong 6ng phong ‘dé'n Pmax VA Vo, ta tién hanh khao sét Lg tir
0,261 + 0,381 m, duoc két qua mo ta trong bang 5 va d6 thi hinh 7 [1].

Bing 5. Anh hirong ciia Ly dén Prax Va Vo.

L4 (M) 0,261 | 0,276 | 0,291 | 0,306 | 0,321 | 0,336 | 0,351 | 0,366 | 0,381
Prmax-10° (Pa) | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159
Vo (M/s) 110,3 |111,9 | 113,55 | 1149 |116,2 | 1175 |118,7 |119,8 | 120,9
18.5

= T17s T
= z
= L1655 —
B g
2 F15.5 =
2 - - 145 2

108 . . : T . . T 13.5 =<

0.2¢ 028 025 031 032 034 035 037 0.38
Hanh trinh chuyén déng ciapit téng L, (m)

Hinh 7. Do thi biéu dién anh hirong ciia Ly dén Prax VA Vo.
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2.5. Anh huéng khe hé giira pit tong va ong phéng dén ap suit va so toc ciia dan CTGT2PT
Do ¢6 khe ho giita cac pit tong va dng phong nén trong sudt qua trinh xay ra hién tuong bén.
Su phut khi qua khe h¢ 1am giam nhiét d khi thudc, giam hié}l sudt sur dung nang luong khi
thudc, do do, lam giam p va Vo, dong thoi lam tang tan mat so toc, anh huong dén do chinh xac
ban Ngoai ra, sy phut khi nay con tao chénh ap gitra dau ong phong va moi truong gy ra tleng
n6 dau nong. Do vy, viéc nghién ctru khao sat, lya chon khe hé hop ly vira dam bao su chuyén
dong tin cay va on dinh ctia cac pit tong, vira dam bao cac tham sO Prax, Vo va dd giam thanh ctia
dan c6 y nghia dac biét quan trong khi nghién ctru tinh toan dan CTGT2PT.
Dé danh gia anh huong cua S, tién hanh khao sat S, tir 6,28.10° + 56,36.10° m?, dugc két qua
trinh bay trong bang 6 va hinh 8§ [1].
Bing 6. Anh hwong cua Sy dén Pmax Va Vo.

D.10°(m) | 80,0 [ 80,0 [ 80,0 [ 80,0 [ 80,0 | 80,0 | 80,0 | 80,0 | 80,0
D,.10° (m) | 79,95 [ 79,90 | 79,85 | 79,80 | 79,75 | 79,70 | 79,65 | 79,60 | 79,55
5.105(m?) | 6,28 | 12,55 | 18,82 | 25,09 | 31,35 | 37,61 | 43,86 | 50,11 | 56,36
Pme10° (PA) | 17,04 | 16,77 | 16,41 | 15,98 | 15,51 | 14,99 | 14,45 | 13,89 | 13,32
vo(m/s) |118,23[117,32|116,23]114,79]113,08|111,15]109,01]106,72| 104,29

18.0

r16.8

155

Sotdc vy (mis)

= 143

Ap sudit p,. 1 06 (Pa)

. . : 1 13.0
628 12.55 1882 2505 3135 37.61 4386 3011 56.36

Tiét dién khe h& 5,.109(m?)
Hinh 8. D6 thi biéu dién anh hidng ciia S; dén pmay Va Vo.

Nhén xét: Khi ting S tir 6,28.10° + 56,36.10° m?, Vo gidm tir 118,23 m/s xudng 104,29 m/s
(giam 13,94 m/s, twong duong 11,79%), Pmax giam tir 17,04 MPa xuong 13,32 MPa (giam 3,72
MPa, tuong duong 21,8.?)%). Khi ting S; thi pmax Va Vo déu giam, dong thoi am thanh dau nong
cling tang 1€n do khi thudc phut ra ngoai tao sy chénh ap.

Do d6, khi thiét ké nén lya chon S tir 12,55.10 + 31,35.10°° m’, khi d6, vo dat tir 113,08 +
117,32 m/s, pmax dat tir 1::3,51 + 16,77 MPa, dong thoi dam bao hai hoa cac yéu to gobm cuong do
am thanh cua dan va d6 on dinh ctia dan trong nong [1].

2.6. Anh hwéng thé tich tw do ban diu ciia budng d6t dén ap suit va so toc ciia dan
CTGT2PT

The tich tu do ban dau W, ciia buong d6t dan CTGT2PT la thé tich bén trong gilta 2 pit tong
va bng phong (hinh 9); W, thay dbi theo tirg phat béan, phu thudc vao sai s6 ché tao cua pit tong
va d0 mon ong phong.

Ong méi Khéu néi W

.
.-’ o
ST

Pit téng tnrdc [Ijﬂﬂ;r Pit téng sau

I T £ \i\ g
T ¥ +

Hinh 9. Thé tich ban dau ciia buong dot [1-3].
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Tién hanh khao sat Prax Va Vo khi thay doi Wy tir 0,37.10° + 0,45.10° m®, duoc két qua mo ta
trong bang 7 va do thi hinh 10.

Bing 7. Anh hirong ciia Wy dén Prax VA Vo.

W,.10°(m®) | 0,37 | 0,38 | 0,39 | 0,40 | 041 | 0,42 | 043 | 044 | 0,45

Prac10°(Pa) | 16,7 | 164 | 162 [ 159 | 157 | 155 | 153 | 152 | 150

Vo (M/s) 116,1 | 1159 | 1154 | 1149 [ 1144 | 1143 | 1142 | 1141 | 1137

117 17.0

Sothecv, (mis)

Ap sufitp,. 109 (Pa)

037 038 039 040 041 042 043 044 045
Thé tich budng dét 17,103 (m?)

Hinh 10. D6 thi biéu dién anh hiong ciia Wy dén Pax VA V.

Nhan xét: Khi W, tang tir 0,37.10°% + 0,45.10° m®, ppax gidm tir 16,7 MPa xudng 15 MPa
(giam 1,7 MPa, tuong duong 10,18%), Vo giam tir 116,1 m/s xudng 113,7 m/s (giam 2,4 m/s,
tuong dwong 2,07%). Tic 1 khi Wy ting thi Prax VA Vo déu giam, tuy nhién, anh hudng cta Prax
16n hon nhiéu so véi anh hudng ciia V.

Do gi6i han boi két cAu tong thé cua to hop, dd bén cua pit tong, kha ning mdi chay tin cay
dong thoi va tirc thoi thude phong nén Wy chi duge thay doi trong mot khoang nao d6. Két hop
két qua trén véi cac thuc nghiém, khi thiét ké nén lua chon W, tir 0,37.10% + 0,40.10° m. Khi
do, vo dat tir 114,9 + 116,1 m/s, Pmax dat tir 15,9 + 16,7 MPa, vdi cac tham sb nay s& dam bao
dugc tim bin, d¢ bén cua pit tong va dng phong [1].

3. KET LUAN

Qua nghién ctru khao sat anh huong ciia mot sé TSKC dén ap suit va so téc ciia dan
CTGT2PT cho thiy: mdi TSKC c6 quy ludt va mirc do anh hudng khac nhau dén ap suit va so
toc cia dan CTGT2PT. Cac thong s6 anh huong nhiéu dén 4p suit va so toc 1a khbi lugng dan m,
khoi luong pit tong mpt, ap suét cat tai Pet, thé tich tu do ban dau cua buong ddt W, tiét dién khe
h¢ gitra pit tong va 6ng phong S;. Riéng hanh trinh chuyen dong cua pit tong Ly chi anh huong
dén so toc cua dan, khong anh huong dén ap suat khi thude, mirc d6 anh huong dén so téc cua
dan 1a trong dbi 16n.

Két qua nghién ciru trén 1a co s6 1y luan khoa hoc co thé dung dé lwa chon cac TSKC hop 1y
trong tinh toan thiét ké, ché tao dan CTGT2PT.
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Nghién ctru khoa hoc cong nghé

ABSTRACT

Research on the effect of several structural parameters on pressure and muzzle velocity
of silencer anti-tank ammunition on motion two pistons principle

This paper presents the results investigation of the individual effects of each
structural parameter (TSKC) of silencer anti-tank ammunition on motion two pistons
principle (CTGT2PT) caliber of ammunition 73mm, caliber of gun 80mm to the pressure
(Pmax) and muzzle velocity of ammunition (vg). The results effects of each structural
parameter (mass of ammunition m; mass of piston m,, priming tube ear cutting pressure
P Section length motion of piston L, clearance between piston and discharge tube S,;
initial free volume of the combustion chamber W) to the p,.. and vy are the basis for the
selection of reasonable structural parameters when design calculation, manufacture of
silencers anti-tank ammunition.

Keywords: 2 pistons; Muzzle velocity; Pressure; Free volume; Section length motion of piston.
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