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TINH TOAN VA THU'C NGHIEM XAC PINH CAC THONG SO CHINH
PE THIET KE VA CHE TAO CA-TOT KHI GIA CONG PIEN HOA
RANH XOAN NONG PHAO 30 MM HAI QUAN

D4 Tién Lap®", Lé Vin Tao®, Vil Truong Son?

Tém tit: Ngay nay, phirong phap dién héa dwoc ing dung rdt réng rdi trong gia cong
ché tao cdc chi tiét trong nganh co khi ma mét S0 phwong phap khac kho hodc khong thuc
hién duoc hodc thuc hi¢n dwoc nhung nang sudt thap Bai bdo trinh bay viéc tinh toan va
thuc nghiém lua chon cdc thong so chinh khi thiét ké va ché tao ca-tot dién héa ranh xodn.
Thong qua vi¢c tinh todn va thuc nghiém, bai bdao da xdc dinh dwoc chiéu dai phan lam
viée ciia ca-tot trong khodng 15 dén 20mm, khe hé giita ca-tot va bé mat trong cia nong
phdo 30 mm trong khodng tir 0,8 dén 0,9 mm. Ket qua nay dwoc sie dung dé thiét ké, ché
tao ca-tot dién cuc khi gia cong dién héa rdnh xodn nong phdo 30 mm hdi quan.

Tir khéa: ECM; Ca-tdt dién cuc; GE.
1. PAT VAN PE

Gia cong dién hoa 1a mot phuong phap twong dbi méi, né duoc gidi thiéu nhu mot phuong
phap gia cong phi truyén théng khoang 70 nim trudc [1]. Rat nhidu nghién ctu da duoc thyc
hién trong nhiimg nam 1960. Hién nay, trong cac phuong phap gia cong dac biét, phuong phap
gia cong bang dién hoa duoc tmg dung rat phd bién ché tao cac chi tiét trong cong nghiép. Pic
biét, phuong phap ndy da dugc tmg dung trong gia cong ranh xodn nong sting, phio thay the cho
phuong phap chudt truyén thdng. Viéc tmg dung phuong phap dién hoa da lam tang nang suét va
giam chi phi gia cong. Trong phwong phap gia cong ranh xodn bang dién hoa thi viéc nghién
clru, thiét ké ché tao ca-tot dién cuc dong vai tro quan trong. Diéu ndy c6 anh huéng dén do
chinh xac va d6 nham bé mit gia cong [2, 3]. Do vay, viéc nghién ctru, tinh toan va thyc nghiém
céc thong sb kich thude hinh hoc chinh cua ca-tdt dién cuc co vai trdo quan trong dén su hinh
thanh do chinh x4c va d6 nham bé mat trong phuong phap dién hoa. Trong pham vi bai bao nay,
qué trinh nghién ciru, tinh toan va thyc nghiém xac dinh anh huéng cua cac thong sb chinh gom
khe ho dién cuc va chidu dai lam viéc cua dién cuc dugce trinh bay. Ngoai ra, con ké dén anh
hudng cia trang thiét bi phu trg nhu cong suét bom,... Céc két qua dat duoc s€ dinh hudng viéc
thiét ké ché tao ca-tét phuc vu cho viée gia cong ranh xoin nong phao 30 mm hai quén.

2. PHAN TiCH VA TiNH TOAN THIET KE CA-TOT

2.1. Phan tich

Ca-t6t 1a mot by phan quan trong trong qué trinh gia cong ranh xoan nong phao 30 mm hai
quén bang phuong phap dién héa. N6 dinh hinh kich thugc ranh xodn va 1a mot trong nhimg yéu
t6 quyét dinh dén do chinh xac va nham bé mit rinh xoan.

Theo cac nghién ciru di duoc cong bd [4, 5] thong sd hinh hoc chinh anh huéng dén chét
luong gia cong 1a khe ho va chiéu dai 1am viéc ca-tdt. Viéc giam khe h¢d gitra cac di€n cuc lam
tang dién ap truong dién tir, didu nay ting mat do dong dién va tuong tng lam ting téc do hoa
tan Anode. Diéu nay kéo theo cac qua trinh hinh thanh khi va bun xi gy ra hién twong thu dong
hoa va déy cac san phém dién hoa ra ngoai. Khi khe ho gitta cac dién cuc tang s€ lam tdc do an
mon cham, tang ban kinh goc luon & chén ranh, do do, lam giam do chinh xéc kich thudc cua
ranh xoan. Khi khe ho gilta cac dién cuc nho, viée day san phém dién hoa ra khoi ving lam viéc
1a rat khé khan dan dén hién tuong thy dong hoa, trong nhiéu truong hop co6 thé xdy ra hién
tugng ngin mach. Viéc lya chon gié tri khe ho hop 1y phu thudc chu y€u vao cong suét cua may
bom théng qua cdc thuc nghiém. May bom c6 cong sudt cang 16n thi gid tri khe ho co thé lay
cang nho dé nang cao d¢ chinh xac.

176 D.T. Lap, L. V. Tao, V. T. Son, “Tinh todn va thwc nghiém ... nong phdao 30 mm hdi qudn.”



Nghién ciru khoa hoc cong nghé

Chiéu dai phan lam viéc ciia Ca-tSt anh huong dén ning suét ciia qua trinh gia cong. Khi gia
cong ranh xoan thi chiéu dai phai dugc chon hop 1y dé vira dam bao duoc ning suit vira dam bao
chét luong bé mat. Néu chon chiéu dai qua 16n s€ dan dén sai sb vé hinh dang ranh x04n va anh
hudng téi viée ddy san pham dién hod ra khoi bé mat lam viée cua Ca-tdt.

Vi vay, trong thiét ké Ca-tt, hai thong quan trong la: Khe ho va chiéu dai phai dugc chu y.
Hai thong s6 nay két hop v6i anh hudng ciia mot s6 thong s6 vé trang thiét bi nhu ap suit bom,
dién ap,... quyét dinh chinh dén d6 chinh xac va nham bé mit chi tiét sau gia cong.

2.2. Tinh toan khe hé va chiéu dai 1am viéc ciia Ca-tdt
2.2.1. Tinh toan khe ho giita cac dién cuc
Nhu da phan tich & ‘grén, viéc thay df}i khe ho¢ gitra cac di€n cuc s€ anh hudng dén d6 chinh
Xac hir}h hoc cua ch‘i tiét va thf) nham bé mét dugc gia cong. Do 16n khe ho gitra cac dién cuc
trong lan tinh toan gan ding dau tién c6 thé xac dinh theo cong thirc (1) [6, 7]:
_nE[U (g, -]k
Scosa

1)

O day: n- Hiéu suat dong dién;
E- Puong lugng dién hod thé tich: g/A.min;
U- Pién ap: V;
da, Ok - Dién thé phan tmg trén cac dién cuc: (¢a- ¢) = (1,5+ 2,5)V;
k - B6 dan dién cia chét dién ly: Qm;
S - Van tbc dich chuyén ctia Ca-tot: mm/min;
a - Goc xodn: °.
Vi dung dich dién ly 1a mudi NaCl néng d6 20%. Vat liéu thir nghiém 1a thép C45. Cac tham
sd tra duoc 1a: = 0,9; E = 2,20.10°° cm3¥/A.phut;
Dién 4ap hiéu dung trén cac dién cyc tir 8V dén 24V ta lay U=12V.
(da- d) = 1,5 V; k =16,42 1/Q3; Chon S=18,2 mm/min; o = 6°.
Thay vao cong thirc (1) ta cd: a,= 0,8 mm.
Su thay d6i khoang cach giira cac dién cuc trén mit phang co s¢ df trong khoang thoi gian dt
duogc tinh theo cong thuc:
a=ap+ E.l dt/df - X .tan A 2
Trong do:
A - D6 con ctia bé mit tao hinh: Ay = 0°;
X - Chiéu dai bé mit tao hinh: mm.
Thay cac gia tri vao phuong trinh (1.2), sau khi tich phan ta dugc:

a= \jaZ +0,72t 3)

Do thi su thay dbi khoang cach giira cac dién cuc dugc md ta trong hinh 1. C6 thé nhan thiy
khoang cach khe hé cang 16n thi thoi gian gia cong cang 16n va ngugc lai. Mudn thoi gian gia
cong giam, co thé chon khe h nho. Tuy nhién, néu khe ho nhé qua yéu cau ap sudt bom rat 16n,
hon nita c6 thé xay ra doan mach hoac cit lem ranh xoén.

Can cir vao céc tinh toan so bd va diéu kién gia cong hién co, tién hanh thu nghiém mau thu
dai 500mm, duong kinh trong ®30°% véi 3 gia tri khe h gitra cac dién cuc 13 0,8; 0,9 va 1 mm.
Két qua thir nghiém duoc trinh bay trong bang 1.1 véi cac thong sb dién hoa khong d6i khac nhur
sau: Ap sudt may bom: P = 15 at; Ti trong dung dich: d= 1,08 kg/m® Nhiét d6 dung dich: T=29
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0C; Téc do dich chuyén Ca-t6t: V= 18,2 mm/min; Chiéu dai 1am viéc cua Ca-tbt: 1 = 18,5 mm;

bién ap: U=12,5 V.
a(mm)

25 o

057/

0 3 Z 3 5 5 t(min)

Hinh 1. Sw thay doi khodng cdch giita cdc dién cuc theo thoi gian.
Bing 1. Anh huong cia khe hé giita cdc dién cuc.

TT | Khe hé dién |Dién ap Dong Pwong kinh P nham Ghi cha
cuc (mm) (V) dién (A) | ch&n r@nh (mm) (Ra)
1 0,8 12,5 145 30,95 0,8
2 0,9 12,5 130 30,9 1,25
3 1 12,5 155 30,13 - Bé& mit co 16p
san pham dién
hoa

Nhén xét: Khi khe hé 1on (Imm) xay ra hién tuong thu dong hoa, kha nang an mon kém, bé
mat c6 16p san phdm dién hoa (chat luong bé mat khong dam bao). Trong diéu kién thuc nghiém
hién c6 nén chon gia tri khe hd hop 1y cho qua trinh gia cong tir 0,8 mm dén 0,9 mm.

2.2.2. Xac dinh chiéu dai phan lam viéc Ca-tot

Chiéu dai phan lam viéc cua Ca- tot anh huéng dén ning suat cua qua trinh gia cong. Bm voi
gia cong ranh xoan thi chidu dai ca-tdt phai duoc chon hop 1y bdi néu ngin qua nang suét gia
cong s¢€ thap, néu chon chiéu dai qua 16n s& dan dén sai s6 vé hinh dang ranh xodn va anh huong
téi viée day san pham dién hoa ra khoi bé mat lam viéc cta Ca-tdt.

Dé nghién ctru anh hudng cua chidu dai phan lam viée cua Ca-tét dién cuc dén qué trinh dién
ho, tién hanh thir phan doan trén cac mau thir thép C45 c¢6 duong kinh 16 ®30"°% dai 500mm
trén co s¢ tham khdo tai liéu nude ngoai [6, 7]. Viéc thir nghiém dugce tién hanh véi chicu dai
phan lam viéc cta Ca-t6t lan luot la 10, 15, 20, 30 mm. Trong qua trinh thir nghiém git nguyén
cac thong s6 dién hoa khac, chi thay doi cuong do dong dién &n mon. Ket qua thir nghiém dugce
trinh bay trong bang 1.2 voi cac thong so thir nghiém khong doi khac nhu sau: Khe hé dién cyc:
H=0,8 mm; Ap suat may bom P = 15 at; Ti trong dung dich: 1,08 kg/m® Nhiét d6 dung dich:
T=29°C; Toc do dich chuyén catod: V= 18,2 mm/min; Dién ap: U= 12,5 V.

Bing 2. Anh huéng ciia chiéu dai phan lam viéc ciia Ca-tot.

TT | Chiéu dai phan lam Dong | Kich thuée chin | P9 nham Ghi chu
viée ciia ca-t6t (mm) dién (A) ranh (mm) (Ra)
1 10 140 30,85 0,63
2 15 140 30,98 0,8
3 20 140 30,91 0,8
4 30 140 30,90 1,25  |Phan song xoan co
hién tugng bi lem
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5 10 160 30,87 0,63

6 15 160 30,95 0,8

7 20 160 31,02 1

8 30 160 31,25 - Co6 hién tugng bi
thu dong hoa

Két qua thir nghiém cho thdy, khi chiéu dai phan lam viéc nhé thi can toc d¢ dich chuyén cia
Ca-tét nho dé dat duoc chiéu sau ranh. Didu nay lam ting thoi gian gia cong, giy sai so6 hinh
dang, ban kinh goc lugn cia rinh xodn va do dé anh hudng téi 46 6n dinh ctia toan hé thong. Khi
chiéu dai phan lam viéc 16n va cudng d6 dong dién an mon 16n s& lam ting san pham dién hoa
giita cac dién cyc va néu ap luc may bom khong du day cac san pham nay thi dé xay ra hién
tugng thu dong hoa hodc ngin mach. Phan sdng rinh xodn bi lem 1 do khi chiéu dai phan lam
viéc 16n 1am cho sai s6 hinh dang rinh xoan ting. Do do6, trong diéu kién gia cong hién c6 nén
chon chiéu dai phén lam viéc cua ca-tbt tir 15 mm dén 20 mm.

2.3. Thiét ké va ché tao Ca-tét
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Hinh 2. Ban vé ché tao Ca-tét.

Trén co s phan tich va thir nghiém cac thong sb chinh anh huong trong qué trinh gia cong
dién hoa, can clr vao yéu cau k¥ thuat khi ché tao ranh xoan, xac dinh cac thong so6 chinh cuia ca-
tot nhu sau:

- Sb ranh xodn: 16;

- Hudng xoan: phai; Budc xoan: 71443 mm,;
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- Chiéu dai 1am viéc: 18,5 mm;

- Vit liéu cach dién: ebonit;

- D6 nham bé mat phan lam viéc: Ra=0,63 um [12];

- Ca-t0t dugc dinh vi trén bé mat nong véi 4 bc tw do thong qua mit tru dai (phan vat liu
cach dién c6 duong kinh bang duong kinh long nong va dugc day tir ngoai vao khi gia cong);

- Vit lidu ca-tét: dong L68.

Ban v& ché tao cta ca-tdt dugc thé hién trén hinh 2.

Trén co s& ban v& v6i céc thong s6 duogc tinh toan, thir nghiém, Iya chon, da tién hanh ché tao
ca-tot str dung cho viéc gia cong dién hoa ranh xoan (hinh 3). Ca-tot nay da dugc sir dung che tao
thanh cong ranh xoan nong phao 30 mm hai quan.

Hinh 3. Ca-16t duwoc ché tao ding dé gia cong ranh xodn nong phdo 30 mm.
3.KET QUA

- Két qua tinh toan va thyc nghiém cac théng sé chinh anh hudng dén thiét ké ché tao dién
cuc Ca-tot gia cong ranh xodn nong phio 30 mm hai quin di lya chon dugc khoang kich thude
khe hé giira Ca-tot va nong trong ctia nong phao tir 0,9 mm dén 1 mm va xac dinh dugc khoang
chiéu dai lam viéc ctia Ca-tot 15 dén 20 mm.

- Két qua nay 1am co s dé thiét ké va ché tao thanh cong Ca-tdt dién cuc nong phao 30 mm
hai quan trén co sé pht hop véi trang thiét bi hién co.

- Str dung ca-tbt da ché tao, két hop véi cac thong s6 qua trinh nhu dién ap, dong dién, ap suét
bom da tng dung vao viéc gia cong nong phao 30 mm. Két qua gla cong thuc té ranh xoén nong
phao 30 mm hai quan: duong kinh rdnh xodn: ®30,98, d6 nham bé mit: Ra = 0,8 pm. Cac gia tri
nay dap tng yéu cau k¥ thuat dit ra ciia nong phao tai ché do dién ap U=12,5 V; ap sudt bom P =
15at; Chiéu dai lam viéc ca-tot L = 18,5 mm; khe ho dién cyc H= 0,9 mm.

- Vi phuong phap tinh toan phan khe hé va chiéu dai 1am viéc cua Ca- t6t nhu trén, co the ap
dung tinh toan, thyc nghiém, thiét ké va ché tao cac loai Ca-t6t dién cuc gia cong ranh xodn cac
¢d nong phao khac nhau.
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ABSTRACT

CALCULATION AND EXPERIMENTATION OF DETERMINING KEY PARAMETERS
FOR THE DESIGN AND MANUFACTURING CATHODE WHEN ELECTROCHEMICAL
MANUFACTURING GROOVE OF THE NAVAL 30 MM CANNON BARREL

Nowadays, the electrochemical method is widely used in manufacturing parts, but some
other methods are difficult or impossible to perform or perform with low productivity. The
paper presents the calculation and experimentation of selecting the main parameters when
designing and manufacturing the channel electrochemical cathode. Through calculations
and experiments, the paper has determined the working length of the cathode in the range
of 15 to 20 mm, the gap between the cathode and the inner surface of the cannon barrel 30
mm in the range of 0.8 to 0.9 mm. This result is used to design and fabricate the electrode
cathode when electrochemical manufacturing groove of the naval 30 mm cannon barrel.

Keywords: ECM; Electrode cathode; GE.
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