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CAC YEU TO VE KET CAU ANH HUONG BEN DO CHINH XAC BAN
CUA SUNG TRUNG LIEN THE HE MO

STRUCTURAL FACTORS AFFECT THE SHOOTING ACCURACY
OF NEW GENERATION MACHINE GUNS

ThS. Pham Pire Khoi, ThS. Bui Hoang Dat
Vién Vil khi, Tong cuc Cong nghiép Quoc phong

TOM TAT

Sing trung lién thé hé moi STrL-P duoc thiét ké lam mdt nong theo nguyén y két hop lam
mdat nong bang cdc ranh tan nhlet va dong khi cuong birc chay doc theo chiéu dai nong, do dé siing
c6 két cau mo, két hop véi mét sé gidi phdp cong nghé da gitip nang cao do chinh xdc bdn ciia sung
S0 V6i mdu sing tiong dwong Bai bdo nay trinh bay cdc yéu té vé két cau ciia siing trung lién thé
hé méi STrL-P dnh hwong dén dé chinh xdc cia sing khi so sanh véi mau sing twong dwong.

Tir khéa: Siing trung lién thé hé méi STrL-P; Sw dao déng ciia nong sing; D6 én dinh ciia
sung khi ban.

ABSTRACT

The new generation STrL-P medium gun is designed to cool the barrel according to the
principle of combining barrel cooling with heat dissipation grooves and forced air flow along the
length of the barrel, so the gun has a new structure, combined with a number of technological
solutions have helped improve the gun's shooting accuracy compared to comparable gun models.
This article presents the structural factors of the new generation STrL-P medium machine gun that
affect the gun's accuracy when compared with equivalent gun models.

Keywords: New generation machine gun, The vibration of gun barel; Gun stability when firing.

1. PAT VAN PE

Stng trung lién 1a loai sing tu dong
trang bi cho tap thé hodc ca nhan, dung dé tiéu
diét nhém sinh luc dich hodc cac muc ti€éu quan
trong voi cu ly hiéu qua tdi 800 m. N6 thuong
c6 hai chan truée va hop dan c6 dung luong
16n (hodc hop bang dan) va c6 thé ban & cac
tu thé khac nhau (dtng, ngdi, nam, quy). Sing
trung lién thé hé méi STrL-P duogc thiét ké theo
nguyén 1y cta sung PKP do Nga thiét ké, ché

tao, day la mot loai sting hi¢n dai dang dugc st
dung pho bién trong quan d6i Nga. Sting PKP
1a phién ban tién tién phat trién tir sing PKM,
sung PKMS véi cum nong duoc thiét ké dac
biét, phan dudi nong dugc lam mat nong khi
bin bang gan tan nhiét, phan dau nong duoc
lam mat bang dong khong khi cudng buc chay
qua bé mat ngoai cua thanh nong. Do dé, sung
c6 nhiéu wu diém vuot tréi so v6i phién ban
trude do (Sung PKM, PKMS) nhu:
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- Sting ¢6 thé ban lién thanh lién tiép toi
10.000 vién dan/gio ma khong suy giam tinh
nang chién dau va tuoi thg cia nong sung;

- Sting ¢6 thé ban lién thanh dén 600
phat lién tuc (Sting PKM, PKMS c¢6 thé ban tdi
da dén 400 phat lién tuc);

- Tudi tho cua nong sing khéng nhod
hon 25.000 phat bin (Nong sung PKM, PKMS
c6 tudi tho 12.500 phét ban, dé dat dugc tudi
tho 25.000 phat ban phai st dung dong b 02
nong).

Stng trung lién thé hé méi STrL-P ¢6
mot s6 thay doi vé két cau so v6i sing PKMS
(hién dang c6 trong trang bi) dé dat duoc cac
tinh niang vuot troi néu trén. Cac yéu té thay
d6i vé két cau anh huong dén do chinh xéac cua
sung. Trong nghién ctiru nay, ta s€ danh gia cac
yéu t6 thay ddi vé két cau va anh hudng cia
n6 dén do chinh xac ctia sung khi so sanh siing
trung lién thé hé méi vai sing PKMS.

2. KET QUA KHAO SAT VA CO SO PANH
GIA PQ CHINH XAC BAN CUA SUNG

2.1. Pic diém két cAu ciia siing trung lién thé
hé méi va sing PKMS

Sung trung lién thé hé méi STrL-P (Hinh
1- a) duoc phat trlen tur sing PKMS (Hinh 1 b)
phan 16n két cau cic chi tiét cia sung glong
nhau, nguyén Iy hoat dong, ché do bin giéng
nhau, cung sir dung mdt loai dan. Do nong sung
trung lién thé hé méi s dung nguyén 1y lam
mat khéc biét nén dan dén dic diém két cau cua
hai loai sung co ban khac nhau ¢ cum nong, cy
thé:

- Cym nong stng trung lién thé hé méi
STrL-P nang hon cum nong sing PKMS 1kg;
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- Vi tri ldp chéan sang khac nhau, sung
trung lién thé hé mai c6 khoang cach tir diém ty
vai clia bang sung dén vi tri lip chan sing dai
hon (Hinh 1-a, 1-b):

Hinh 1-b. Sung PKMS
Hinh 1. Sting trung lién thé hé méi va sing PKMS:
1 — Cum nong sung; 2 — Cum chdn sung

- Chiéu day thanh nong sung trung lién
thé hé méi 16n hon chiéu day nong siing PKMS,
xét 0 cung vi tri so voi miéng nong sung (Hinh
2):

& 3 \2

Hinh 2. So sanh chiéu day hai nong siing
1 — Nong siing trung lién thé hé méi; 2 — Nong
sung PKMS

Trong d6: @ — DBuong kinh trong; O —
DBuong kinh ngoai (@, > @, tir 5-8mm).

Céc khac biét vé mat két cau anh huong
dén do chinh x4c ban cua hai loai sung khi xét

trong cung mdt diéu kién bén.
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2.2. Panh gia @ chinh xac bin cia sing
trung lién the hé méi va sing PKMS theo
diic diém két cAu

a) Do chinh xac cia sting

Do chinh xac bin: Do chinh xac bin
biéu thi kha ning ban tring hodc sy tap trung
cia dau dan ¢ gén muc tiéu. N6 bao gém hai
yéu t6: do chum va do tring.

Do chum: Po chum biéu thi kha nang
tap trung cac diém roi cia dau dan trén mot
dién tich nho nhét khi vi tri duong ngdm khong
thay doi.

b trung: Do tring biéu thi mic do
trang hop gitta tim cham va diém ngim. N6
duge danh gid bang khoang cach gilta tdm
cham va diém ngim.

b) Po 6n dinh ciia sting khi ban

Do 6n dinh 1a kha ning cua sung gii
duogc vi tri ban dau khi bén véi toc d6 chinh xéc
nhét dinh trong diéu kién ban tu nhién. Tir do,
ta thiy rang do 6n dinh cua siing lién quan chat
ch& véi két ciu cua gia hodc b¢, bdi vay khi néu
ra dac trung on dinh bat budc phai chi rd diéu
kién dat sting dé ban (ban c6 bé ty, ti vai, co gia
hoac b¢).

Po 6n dinh cua sung tu dong khong
quyét dinh hoan toan nhung anh hudng 16n dén
d6 chum. Ngoai d6 6n dinh, d6 chum con phu
thudc vao cac yéu td khac nhu: sai s6 vé thude
phong, vé dan, diéu kién khi twong, do dao
dong cua nong sung... nhung do anh hudng 16n
ctia d6 6n dinh dén d6 chum nén c6 thé lay do
chum lam dic trung cho su 6n dinh.

Pbi v6i sing ty dong khong gia, khi
ban lién thanh (ti€u lién, trung li€n) do chinh

xac cua sung hau nhu dugc quyét dinh hoan
toan vao do 6n dinh cua sung [1].

Sung trung lién thé hé méi va sung
PKMS khi tiéu diét sinh luc dich tu thé bin co
ban 13 nam bén, bang sung ty vao vai xa thu,
sung dugc ty trén hai chan sing. Trong qua
trinh bin, sung sé& chiu tac dong 1én bang tir vai
va tay xa thu khién sung bi dao dong va lic nén
sung s€ quay quanh chan sing, vdi cung mot
luong chuyén dong cua diém ty vai, khoang
cach tir diém ty vai dén tim quay cang 16n thi
goc quay cang nhod so voi hudng ban. Sung
trung lién thé hé méi c6 khoang cach tir diém
ty vai dén tdm quay 16n hon nén géc quay nho
hon, ddng thoi sung c6 khéi lugng 16n hon nén
on dinh hon, do d6 stng c6 do chinh xac ban tét
hon sung PKMS.

¢) Sw dao dong ciia nong sing

Theo [2], khi ban nong stng bi dao
dong. Pac tinh va muc do dao dong phu thudc
rat nhiéu yéu to: chiéu dai, kich thudc ngang
ctia nong, sy phan bd khéi lwong, didu kién kep
nong, v.v.. Khé ma tinh hét nhitng anh huong
trén khi xac dinh cac dac trung dao dong cua
nong. Boi thé, khi nghién ctu nong thuong
xem no la mot thanh hinh tru hodc hinh c6n c6
mot dau ngam chat. Loai thanh nhu trén thuong
c6 cac dao dong ngang sau day (Hinh 3):

T

ik

R

Hinh 3. Dao déng ciia thanh khi ngam mét dau
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- Dao dong bac nhét ¢ nat dao dong &
tai diém ngam;

- Dao dong bac hai c6 mot nut dao dong
tai diém ngam va nuat tha hai ¢ cach dau tu do
0,22 1:

- Dao dong bac cao hon vdi s6 nut dao
dong tuong ng, bac dao dong cang 16n, tan so
dao dong cang cao va chu ky dao dong cang
nhd.

Tt ca cac dao dong ay phan 10n xdy ra
trén mit phang thing dung va duoc xép chong
1én nhau. Nhitng dao dong 4y c6 anh huong dén
d6 chinh xac khi ban, nhat 1a d6i véi sung tu
dong. Dao dong nong anh huong dén do chinh
xéac khi bin do nong bi uén cong va dau nong
c6 téc d6 chuyén dong ngang (Hinh 4).

Hinh 4. Pha dao dong cua nong sung

Mudn dam bao d6 chinh xéc, diéu quan
trong 1a thoi diém dau dan roi khoi nong sing
trong mdi phat ban goc 1éch cua dau nong phai
c6 gid trj xac dinh va khong ddi tic 1a phai c6
cung pha dao dong. Thyc té khong thé dam bao
diéu d6 duoc boi vi khong thé tranh khoi sy tan
mat vé thoi gian chuyén dong ctia dau dan trong
nong stng (t,) do nhiéu nguyen nhan khac nhau
(nhu d§ tan mat cua ap suat khi thudc 16n nhat
D, CUA khdi lugng dau dan g, ctia khdi lugng
thudc phong o, cua tinh chét cua thude phoéng,
v.v.). Do vay, dé dam bao do chinh xéc, can
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dam bao dau dan roi miéng nong ding vao pha
dao dong ma su tan mat c6 anh huong nho nhat
dén do tan mat ctia dau dan. Pha d6 c6 do léch
16n nhét cta dau nong so voi vi tri can bang. O
thoi diém do, bién d6 dao dong cta nong thay
ddi cham n€;n su tan mat cua t, keo theo sy tan
mat nhé nhat vé bién do (Hinh 5).

< | ¥ ||.d.l"
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Hinh 5. P6 thi dao djng ciia dau nong
Do d6, do tan mat vé dau dan s€ nho.
Mic du & thoi diém do, tde do dao dong cua
dau nong thay doi nhanh nhét nhung vi ¢6 tri s6
nho 1én anh huong khong dang ké dén do chinh
Xac.

Viéc tinh moi yéu t6 anh huéng dén dao
dong cta nong la rat phuc tap, dac bi¢t 1a xac
dinh thoi diém dau nong bat dau dao dong. Boi
vay khong thé tinh dao dong cuia nong va anh
hudng ciia né dén do chinh xac bang giai tich
duoc, cho nén thuong dung phuong phap thuc
nghiém dé nghién ctru dao dong nong. Céc bién
phap giam dao dong nong dé nang cao do chinh
xéac khi ban khi lua chon két cdu sung la:

- Chon chiéu dai nong hop 1y dé dau
dan ro1 khéi nong ¢ pha dao dong co 1oi nhéat;

- Chon chiéu day nong va phan bd khoi
lugng doc theo nong hop 1y dé bién do dao
dong cua dau nong xay ra khi ddu dan ra khoi
miéng nong;
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- Phan b cac diém tya cua nong hop 1y
dé dau dan co thé ra khoi nong trude khi dau
nong bat dau dao dong.

Tt ca cac bién phap trén chi c6 thé thuc
hién bang nghién ctru thuc nghiém khi ban.

Nong sung trung lién thé hé méi STrL-P
va nong sung PKMS duoc thiét ké co vat
liéu, d6 cung cua vat liéu, kich thudc 16 nong
tuong duong nhau, nhung do chiéu day thanh
nong cua sung trung lién thé hé méi STrL-P
16n hon hodc bang chiéu day thanh nong cua
sting PKMS xét & cung tiét dién so véi clng
mot vi tri trén nong, cum chéan sing dugc bd
tri xa hon vé phia ddu nong, khdi luong ning
hon do d6 mé-men quan tinh d6i véi truc dao
dong ngang cua cum nong sung trung lién thé
hé mai STrL-P 16n hon cua sing PKMS. Do
d6, do cing chdng udn cua sing trung lién thé
hé mé&i STrL-P 16n hon d6 cing chéng udn cia
sing PKMS, vi vay bién d) dao dong ngang
ctia nong stng s& nho hon, dan dén goc nghiéng
dau nong cua stng trung lién thé hé méi STrL-P
nho hon so vdi sing PKMS, do d6 sung trung
lién thé hé méi STrL-P ¢6 do chinh xéc ban tot
hon sing PKMS.

Ngoai ra, anh hudéng cua nhiét do khi
nong sung qua nhiét lam cho mé-dun dan hoi
cua vat liéu nong giam di. Theo [3], md-dun
dan hoi cia thép lam nong sing, phao giam di
theo nhiét 3o nhu sau:

Nhiét d9 [dd C] | Mé-dun dan hoi [KG/cm?]

20 2.110.000
400 1.820.000
500 1.680.000

Mb-dun dan hdi cua vat liéu 1am nong
sing giam, nong sing trd nén mém hon, pha
ubn cong ctia nong tién vé phia thoi diém vién
dan roi nong va 1am giam do chinh xac ban.

Nong stng trung lién thé hé méi STrL-P
dugc lam mat t6t hon nong sung PKMS, do d6
anh hudng cua nhiét d6 dén nong stng it hon
d6i voi sing PKMS néu xét trong cing didu
kién ban.

3. KET LUAN

Tir cic két qua phan tich cac yéu t6 két
céu anh huong dén do chinh x4c cua siing trung
lién thé hé méi STrL-P va sting PKMS, ta nhan
thdy két cau cua sing trung lién thé hé mdi
gitip cho sting c6 d6 chinh x4c ban tét hon siing
PKMS.

Thue t& qua thtr nghiém bén kiém tra
do chinh xac cua hai loai sting da chirmg minh
stng trung lién thé hé méi STrL-P ¢6 d6 chinh
xac cao hon 30-40% so v&i sting PKMS. <
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