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Muc dich cua bai bao 1a dua trén mo hinh thuc phao phong khong
37mm K65, lya chon mo hinh vat 1y thay thé, xay du’ng mo hinh bai
toan dong luc hoc, thiét lap h¢é phuong trinh va giai bai toan aé xay
dung dd thi quy luét tuan hoan cua may tg dong, thay ddi mot sd
tham s co cdu ham i - ddy 1én va nghién ciru anh huéng ciia n6 dén
qua trinh lam vi¢c cia may tu dong. Phuong phap nghién ctiu dua
trén 1y thuyét tinh toan dam bao phu hop vdi tai lidu thiét ké.

Abstract
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Based on a real model anti-aircraft gun 37mm K65, the purpose of the
article is to illustrate the selection of the alternative physical models,
building the model of dynamical mathematic, setting the equation
system and solving the mathematical problems to produce the graph
circulation laws of motion, to change some parameters of recoil brake
- recuperator and to study on its affect on automatic firing system.
Research methods based on the theory of calculation for ensuring the
consistency with designing documents.
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1. GIOI THIEU

Chuyén dong ciia khdi lui c6 thé duge ding dé phuc vu cho mot sb chirc ning can thiét nhu
tu dong hda qua trinh nap dan, téng dan va tién hanh phat bén. Phdo 37mm hai nong béan tu dong
lién thanh véi toc do bin 16n s& gdy ra cac tac dung bat lgi cho sung phio nhu lam mat 6n dinh
khi bin, pha hong céc chi tiét, gy khé khin cho sy lam viéc ciia cac co chu... Khi d6, co clu
ham Iui va day 1én dong vai tro quan trong lam ham chuyén dong ctia khdi lui dam bao cho phao

day 1én duoc ém va 6n dinh.

Vi vay, nghién ctru anh huéng cia mot sd tham sé co cdu him lui - day 1én dén hoat dong
may ty dong cua phao lam co s6 dé tinh toan Iyc tac dung 1én gia phéo va dua ra cac khuyén céo
vé viéce sir dung, ché tao co cau ham hii cho phu hop.
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2. COSO LY THUYET/PHUONG PHAP NGHIEN CUU
2.1. Nguyén Iy cAu tao va hoat dong ciia may ham lui
2.1.1. Ciu tao [2, 5]

My him lui phao phong khong 37mm K65 kiéu thuy luc vong diéu tiét - can diéu tiét co
cau tao nhu hinh 1. Ap lyc ctia dau trén bé mat lam vi¢c cua piston khi lui (mdt sau piston) tao
nén lyc ham lui thuy luc @, tac dung 1én khoi lui, day 1a thanh phan chinh cua lyc can lui.
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, Hinh 1. So d6 nguyén 1y méay ham Iui o o
1. Ong ham Iui; 2. Piston; 3. Ld chdy dau; 4. Cén piston; 5. Cén di€u tiét; 6. Ranh dicu tict; 7. Vong diéu tiet

2.1.2. Hoat dong cua mdy ham lui [2, 5]

* Khi than phéo Iui:

Khi bin dudi tac dung cua ap sudt khi thuéc ddy than phéo Wi vé sau, can piston ciing lui
theo, dng ham i ¢6 dinh trén mang phao. Liic nay dau ¢ khoang sau piston (khoang I) s& chay
theo 2 duong:

Phan 16n dau chay qua 8 16 xién trén than piston, qua khe ho gitra can diéu tiét va vong déu
tiét vé khoang trudc piston (khoang II). Do dudng kinh cuia can diéu tiét thay ddi theo quy luat
can Iui nén dau chay cang ngay cang kho khan, ap suat & khoang sau piston ting 1én, sinh ra ap
lyc tadc dung vao mat sau piston tao lyc can lui cho than phao.

Dau qua 8 16 xién trén than piston, chay vio trong 1ong can piston qua khe ho gitra than
him ddy 1én va hai rinh néng sau, qua 8 16 xuyén trén than him day lén day van mot chiéu mo
ra, qua 10 chinh tdm. Ca 3 dwong dau nay cing chiy vio trong long can piston (khoang III)
chuan bi cho ham day lén.

* Khi than phao day lén:

Hét ning lwong i, dudi tac dung cia 10 xo day lén day than phao di lén, can piston
chuyén dong 1én theo, dau 0 khoang trudc piston (khoang II) chay qua vong diéu tiét, qua 8 16
Xién trén thin piston chay vé khoang sau piston (khoang I), do khe hd chay dau ngdy cang 16n
nén 4p luc sinh ra & khoang trude piston (khoang IT) khong déng ké.

Dau ¢ trong 10ng can piston (khoang III) bi don nén, van mot chidu dong lai, dau chay qua
khe h¢ giira thin ham ddy 1én va hai rinh nong sau, chay qua 16 chinh tim vé 1ong can piston qua
8 16 xién trén than piston vé khoang sau piston (khoang I).

Do 2 rinh trong 1ong can piston trudc sdu sau nong nén khe hd chay dau ngay cang hep
dan, 4p suat ¢ trong 10ng can piston (khoang III) ting 1én, ap luyc tic dung vao mit sau long can
piston gay can trg chuyén dong day 1én ctia than phéo, dam bao cho than phio day 1én duoc ém
va on dinh.
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2.2. Bai toan thuat phéng trong va may tu dong
2.2.1. Gid thiét thudit phéng trong [4]

Thubc phong chay theo qui luat chay hinh hoc

Cac cong thir yéu cﬁa khi thudc déu ty 1é v6i cong chi yéu lam dan chuyén dong tinh tién
va duoc tinh dén boi hé sb tang ning ?.

Toan b lidu phong chay trong diéu kién ap suat nhu nhau va bang ap suat trung binh p.

Thanh phan san pham chay khong doi.

Tai thoi diém ap suat khi thudc dat dén ap suat téng dan po, dai dan duoc cat va dan bét
dau chuyen dong.

S6 mii doan nhiét k = 1 + 0 khong doi va bang gia tri trung binh cta no6 trong khoang nhiét
d6 tir nhiét do chay ciia thudc dén nhiét do cua thudc o thoi diém dan ra khoi nong.

2.2.2. Cdc gid thiét trong xdy dwng hé phwong trinh vi phin chuyén dong [3, 4]

Pé xay dung hé phwong trinh vi phan chuyén dong c6 so dd nguyén Iy may ty dong nhu
hinh 2 véi cac gia thiét nhu sau:

Trix 16 xo 1a chi tiét dan hoi ra, cac khau trong may tu dong coi 1a ran tuyét dbi, lién két
dong v6i nhau, ¢ ty sb truyén bién thién.

Cac khau trong may ty dong chuyén dong song phang

Dung khdi luong thu gon thay cho phan b6. PBiém dat khdi lwong thu gon c6 thé thay doi,
thuong 1a diém tiép xuc giita hai khau hoic diém dat cua ngoai lyc tac dung.

— in

Hinh 2. So do nguyen ly may ty dong phdo 37mmK65
1. Khéi I, 2. May ham I, 3. Khoa nong, 4. Co cau tong dan, 5. Lo xo téng dan, 6. Vién dan trén duong
téng dan, 7. Thoi 4n dan, 8. Mang tong dan

2.2.3. H¢ phwong trinh vi phdn thudt phong [4,5]
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Trong do6:
p - Ap suat khi thudc
S - Dién tich tiét dién ngang cta 1ong nong
my - Khdi luong dau dan
v - Luong thudc phong chay tuong ddi
I, - Xung luong cua ap suat khi thudc trong thoi gian chay
% - Dac trung hinh dang cta thuc phong
&1, & - Bién diéu khién

2.2.4. Hé phwong trinh vi phin chuyén dpng ciia mdy tw dpng [1,2,3]
* Khi than phao Iui

M+Zm ).V, +M V> =P, +Z P -TI-R, -9, 2

qt” "kl
i=1 77

* Khi than phao day 1én

K dV,
(M, +27m dt“ + M,V =T1-R (3)
i=1 ;

Trong do:

Mo - Khéi lugng khdi L.

Pxx - Luc khi thude tac dung 1én khoa nong.

I1 - Luc can cia may day lén.

Rr - Lyc ma sat giita khoi li v&i mang phao va b phan bit kin.

¢nr - Luc can thuy lue cua may ham lui.

V - Van téc khéi lui.

My - Lyc quan tinh phu

my, K, ni - Khéi lugng thu gon, ty ) truyén va hiéu suit cia khau thu gon thir i.

3. KET QUA VA THAO LUAN

St dung chuong trinh Maple giai dong thoi hé phuong trinh thuat phong trong, hé phurong
trinh vi phan chuyén dong ciia than phao va hé phuong trinh dao dong ctia gia phao.

3.1. Do thi thuit phéng trong

D6 thi quy luat ap suat va van tdc ciia ddu dan ¢ trong nong theo thoi gian va chiéu dai
nong nhu hinh 3 ¢6 dugc két qua Ppa= 2880 (kG/cm®), qua d6 tinh toan gi tri luc cua ap suét
khi thuoc tac dung 1én khda nong lam co sé tinh toan bai toan dong luc hoc.
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QY= - ki = —

A PUGHam2) P (kGfem"2)= 2797.80 V(m/s=860.10 (me) A PrEGam2) K= 0466 Nuy=0523 —_
104 F 1148 8 N304 1148 5
310867} 95557 3108874 95567
2436931 — 764 53 248693 16453
18652 d 5734 18652 + 5734
124347 38227 1243 47¢ 38227
62173 + 19113 62173 + 19113

(e 1/100(s)
0 421 541 1262 1682 2103 2524 0 011 022 0.33 044 0.55 066

Hinh 3. Quy lut 4p suét va van tdc theo chiéu dai nong va thoi gian

3.2. Do thi tuin hoan

DO THI TUAN HOAN

TN — — —nodng

[ SR T T T | e tbng dan
khéa néng
/ N tiép dan
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Hinh 4. D6 thi tudn hoan cua may tuy dong phao cao xa 37mm

D6 thi tudn hoan ctia may ty dong thé hién & hinh 4 dua ra dugc quy luat chuyén dong céc
co cu cua phao khi nong lui xac dinh duge chu ky cua 1 phat bint=10 ,345(s). Két qua khao sat
thuan loi cho viée thay d6i cac tham sb cua phdo gop phan nang cao tdc do ban va nghién ciru
cac yéu t6 anh huong dén mot phat ban cua phao 37mm K65. Tir két qua tinh toan dong Iuc hoc
cta phao ta xac dinh quy luat luc cén lui tdc dung lén gia phao.
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3.3. Khio sit anh huéng ciia tham sé két cAu ham Idi - diy 1én dén lam viéc cia may tu
dong

3.3.1. Anh hwéng ciia dwong kinh 16 vong diéu tiét

My ham i cia phao 37mmK65 két cdu theo kiéu vong diéu tiét can diéu tiét. Vong diéu
tiét 1a 1 chi tiét bang thép co duong kinh khong thay doi, lip v6i piston nho mdi lién két ren,
phia trong c6 mit con. Vong diéu tiét va can diéu tiét két hop voi nhau tao ra khe ho chay dau c6
dién tich thay d6i, sinh ra lyc him lii theo y mudn cho than phao.

Lyc ham lui tinh theo cong thirc:

2 .
Ky A, _ Au KsA}jd 2 2
q)HL = 269 ( h am + 1} (Ah - AU) + Klgf V = f(a’X)‘U (4)
Dién tich 16 chay dong dau chinh (ay) :
0, =7 (@ -3} (5)

Khi a, tang lam lyc ham Iui giam dan dén nong lui dai.

Cb dinh cac thong s khac thay doi _duong kinh trong V(‘)ng didu tiét.
Gia thiét duong kinh trong vong diéu tiét thay d6i moi bude 1a 1 mm.
Ta c6 db thi tudn hoan va van tdc khoéi i cia phao nhu hinh 5.
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Hinh 5. D) thi van toc va chidu dai [ui ciia khdi Iui khi thay d6i duong kinh trong vong diéu tiét

Qua db thi ta nhan thay:

Tdc d ban ciia phao khi duong kinh trong vong diéu tiét thay doi giam dan do khdi lui lui
dai hon nhung sy anh hudng 1a khong nhiéu.Do thi tuan hoan thay d6i, chu trinh mot phat ban
tang 1én. Chiéu dai Iui ctia nong ciing tng v6i chiu dai i cua khéi i ting dan. Chidu dai lui
ctia khdi 10i tang nhanh tir 165,49 dén 192,6mm. Chiéu dai i vuot qua 185 mm day la gigi han
1ui cua khéi I, gay va cham manh v&i mang phéao ¢ thé gay hong phao khi sir dung.
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3.3.2. Anh hwong ciia dwong kinh cdn piston

Cén piston rong bén trong chtra can diéu tiét va thin ham diy 1én, bén trong can cé hai
ranh trudc sau sau nong két hop véi than him ddy 1én tap lyc ham day 1én cho than phao. Gia
thiét dudng kinh ngoai can piston bi mon déu & trén tat ca cac tiét dién va budec mon 1a 1,5mm.

Hinh 6 thé hién 6 thi tudn hoan va d thi van tdc khdi lui.
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Hinh 6. D0 thi van toc va chicu dai Iui cua khoi Iui khi thay d6i duong kinh ngoai can piston
Nhan xét:

Su thay ddi duong kinh ngoai can piston trong may ham hii cta phio kéo theo su hoat
dong cua may tu dong thay doi kha 16n. Déc biét la sy thay d6i vé do dai lui cua phdo trong
truong hop nay tham chi vugt qua cd gidi han cho phép vé do dai lui cia khoi lui.

3.3.3. Anh huwéng ciia d¢ cirng 1o xo ddy lén

Phao dung day lén kiéu 16 xo c6 d6 nén ban dau. Ta xét phao dang & goc tam 45° gia thiét
dd cting cua 10 xo thay doi. Cac thong so khac cia may tu dong gilt nguyén khong doi.
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Hinh 7. D4 thi van toc va chiéu dai 1ui ciia khéi 1ui khi d6 cing 10 xo ddy 1én thay d6i
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Hinh 7 1a két qua db thi tuan hoan, va dd thi van tdc cudi thoi ki ddy 1én cua phdo mdi lan
ta thay doi thong sé do cimg cua 16 xo ddy 1én (Cdv).

Nhan xét:

Khi ta ting Cdv tdc do bin ting 1én quing duong lui ciia khéi I giam di. Van tdc 16n nhat
ctia khdi Iui khi i khong thay doi nhidu. Nhung van tdc khi day 1én tang 1én. Chu trinh thuc
hién mot phat ban hep dan. Thé hién bang cic dudng trong cing trén dd thi tuin hoan. Nguoc lai
14 khi giam Cdv tdc do ban giam nhanh. Chiéu dai lui cta khéi Iui ting. Véan tdc 16n nhat cua
khdi i khi ddy 1én giam thé hién bang cac duong ngoai ciing trén dd thi d thi van tdc khoi lui.

Két Iugn: Sy thay d6i Cdv anh huong 16n dén chu trinh thyc hién mot phat ban cua phéo.
Mubn ting tdc do béan ta can ting Cdv. Nhung ciing can chu y dén sy thay ddi van toc day Ién
cua phdo.

4. KET LUAN

Bai bao co y nghia 1y luén va thuc tidn 1a dd dua ra co so 1y thuyét va két qua khao sat anh
huong ciia mot s tham sé két ciu ham hii - day 1én cua phao phong khong 37mm K65 . Két qua
nghién ctru thudn loi cho viée thay d6i cac tham sb cua phdo gop phan ning cao toc do bin va
nghién ciru cac yéu td anh hudng dén mot phat ban ciia phio 37mmK65.
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