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NGHIEN CU’U THIET KE DAO CHUOT RANH XOAN NONG PHAO
P-25HQ HAI QUAN

RESEARCH ON DESIGN OF BROACHING TOOL TO MACHINING SPIRAL
GROOVE FOR P-25HQ NAVAL GUN BARREL

TS. Nguyén Quang Manh, TS. Nguyén Dwong Phung, ThS. Nguyén Dirc Trong
Vién Cong nghé, Tong cuc Cong nghiép qubc phong

TOM TAT

Bai bdo gidi thiéu két qua nghién civu thiét ké dao chudt ranh xodn nong phdo P-25HQ ciia
Hai quén. Gia céng ranh khirong tuyén nong phdo la mot cong nghé ddc biét trong gia cong 16 sdu.
Nghién civu ranh khirong tuyén va cdc yéu cau ky thudt doi véi ranh xodn cho thdy do chinh xdc gia
céng phu thudc rat nhiéu vao phwong phdp gia céng, thiét bi gia cong va dung cu gia céng. Dao
chuét la mét trong nhitng dung cu quan trong nhat dé gia cong ranh khwong tuyén. Trén co sé tinh
todn thiét ké, itng dung phan mém Ansys dé mé phong kiém bén dao chuét ding dé gia cong ranh
xodn nong phdo P-25HQ. Két qud nghién civu la can cir dé lwa chon cdc théng sé cong nghé ciia bo

dao chudt trong sdan xudt.
Tir khéa: Ansys; Chudt ranh xodn; Dao chuot.
ABSTRACT

The article introduces the research results of designing the spiral groove broaching tool
for P-25HQ gun barrel of the Navy. This is a special technologie of machining twist in long hole.
The studies on twist and on technical requirements indicate that machining accuracy depends very
much on manufactoring processing methods and machining tools. Broaching tool is one of the most
important tools for machining spiral grooves. Based on the design calculation, Ansys software is
applied to simulate the durability test of the broaching tool used to process the spiral groove of
P-25HQ gun barrel. The research results are the basis for selecting the technological parameters of

the broaching tool set in production.

Keywords: Ansys; Broaching; Broaching tool.
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1. MO PAU

Trong ché tao cac chi tiét ctia phdo thi
van dé cong nghé va thiét bi ché tao nong phao
1a co ban nhat, dic biét 1a phan ranh xodn nong
phao. Ranh xoan nong phio 1a rinh nim trén
bé mit 10ng nong va chay theo duong vit ¢ trén
tat ca chiéu dai phan dan huéng [1]. Cong ngh¢
gia cong tao hinh ranh khuong tuyén voi bé
mit xodn ¢ trong 16 sdu c6 chiéu dai 16n 1a mot
trong nhitng van dé rat kho khan va phirc tap
v6i rat nhidu dic diém riéng cung su khac biét
dang ké so voi cong nghé ché tao cac chi tiét
may thong thuong. Mot trong nhitng phuong
phap thuong duge st dung dé gia cong ranh
xo0an nong phao la phuong phap chubt. Chuot
ranh xoan nong phao c¢6 nhiéu dic diém giéng
VGl qua trinh chudt 15 then hoa nhung ¢ goc
x04n nho va gla cong trong 16 rat sau [2]. Trong
qua trinh chudt rinh xo4n nong phao phai dam
bao khong dugc hong dao hay stra bé rong ludi
ct, boi vi trong cac truong hop nay déu dan
dén klch thudc sau chubt nong phao khong dat
yéu cau. Do vy viéc tinh toan klem bén dao
chudt trong qua trinh 1am viéc 1a rat quan trong,
giam viéc hong phoi va dao trong qua trinh gia
cong.

Dé dam bao diéu kién lam viéc ctia dau
cit cta dao theo chuin cia cac nha san xuit,
viéc ap dung phan mém Ansys trong mo phong
tinh toan kiém bén dam bao d¢ tin ciy trong
qué trinh gia cong la giai phap hop ly duoc
nhém nghién ctru dé xuat.

2. CO SO TINH TOAN THIET KE

Vit liéu ché tao nong P-25HQ 1a thép
hop kim OXH3M®A, I'OCT 5192-78 (tuong
duong méc thép 38XH3M®A, TOCT 4543-
16). Yéu cau do ctimg phoi thép trude khi chudt
1a 34 + 39 HRC.

Badng 1. Mot s6 thong so chinh cua ranh xoan

nong phao P-25HQ.

Puong kinh duong tuyén

d, mm ®257%
Puong kinh 4m tuyén, mm D25,670:%8
Chiéu dai 1, mm 1775
Chiéu dai budc xoidn, mm 625

S4 ranh xodn 12 (huéng xoan

phai)
. Khéng dbi,
Goc xoan 709139
Chiéu rong ranh xo4n, mm 4+0,3

Qua nghién ctru bién dang rinh xoan
nong phdao P-25HQ va phan tich uu nhuoc
diém cua cac loai dau cit va kha ning cong
nghé trong nudc [4], chon phuong phap cit
theo so dd kéo vé&i dau dung cu dang ludi don,
cho phép thay dao trong qué trinh cat, phuong
phap nay dé thoat phoi, boi tron; dam bao yéu
cau k¥ thuat ranh xodn nong phao, phii hop vai
may cai tao va trinh d§ cong nghé nudc ta.

ES B ==

Hinh 1. Két cau bg dao chudt nong phdo P-25HQ:
1, 7 - Dai bc chan; 2 - Vong dém, 3 - Dan huéng

sau; 4 - Dao chuét;
5 - Théan dao; 6 - Déan huong truoc

bé nghién cuou ban chat cua nguyén
cong cat ranh xoan xem xét luc tac dung lén
dau dao khi cat ranh xoan dugc mo ta trén hinh
2.
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Hinh 2. So dé luc cdt khi cdt ranh xodn:

a - Truong hop ludi cdt cia dao vuong géc voi
phirong ciia ranh xodn; b - Truong hop ludi cdt
ciia dao vudng goc véi phiong chuyén dong tinh

tién cia dung cu

Luc tac dung 1én dao R va R’ tinh theo
cong thuc [5]:

R={O*+K*;R'=0! +K?

Trong d6: Q - Luc kéo ciia may; K -
Luc tiép tuyén véi phuong chuyén dong cia
dao, phat sinh do phoi quay cudng burc vdi dao.
Céac luc nay dugc tinh theo cong thirc:

(1

Q=P .coswvaK =P sino (2)

V6i P 1a lue cit doc dit vao ludi dao,
c6 hudng phap tuyén vdi ludi cat cia dao (doc
theo huong chuyén dong cua dao) dugc tinh
gan dung theo cong thuc sau:

P, =pf (N) 3)

Trong dé: p - La lyc cat don vi, dbi véi
thép lam nong phdo thi p = 3200 N/mm?; f -
Dién tich mit cit cta 16p cit (mm?).

Tong dién tich mat cat F cua toan bd 16p
cat vdi dau dao ¢6 n ludi cat sau mot lan cat la:

F =Y f,=abn (mm?) 4)
i=1
Trong d6: a — Chiéu day 16p cét (mm);
b — Chi€u rong 16p cat (mm); n — SO dao cua
dau cat.

Luc tic dung 1én dao theo phuong
huépg kinh P (N). Luc néy khong can xét dén
vi dau dao c6 12 dao cat doi xing. Coé thé tinh
theo cong thirc gan dung sau:

P,=03P, (5)

Néu ludi cit cua dao khong vudng goc
v6i phuong cila rinh xoan, ma vudng goc véi
phuong chuyén dong tinh tién cta dau dung
cu, thi Iyc s& phan bd nhu hinh 3b. Khi d6, luc
phap myén P, céq tang hon dé can bang voi
thanh phan lug xoan va keéo R'. Hop luc P, va
P 1a P’ can bang voi luc kéo R'. P, xéac dinh
theo cong thuc:

P, =Figw (6)

Thanh phan luc P s¢ gay ra sai l1éch dao
do dd 16mn cua no6 thay d6i nén lam cho dao bi
dao dong, diéu nay di dugc chirng minh trong
thuc té san xuat. Nguyén nhan giy ra o day
chinh 14 do thiét ké dao va mai dao khong chinh
xac.

Truong hop ludi cat cua dao vudng goc
v6i phuong ranh xoan:

P =0,01*4*12%3200 = 1536 (N)
Luc kéo can thiét 1a:

Q = 1536*c0s7°9'32" = 1524 (N);

K = 1536*sin7°9'32" = 191,4 (N)

Khi d6, ta c6: R = v1524% + 191,42 _
1535 (N)
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Truong hop ludi cat khong vudng goc
v6i hudng xoan, ta co:

P = 1536*tan* (7°9'32") = 193 (N)
P'=\JP’+P? = 15367 7 1932 = 1548 ()

Khi do, ta c6: R =P’ = 1548 (N).

Nhu vay, qua phan tich luc nhu trén, ta

nhan thay rang truong hgp ludi cat vudng goéc
v6i hudng xoan cua ranh xoan thi lyc kéo nho

hon nhung khong dang ké. Tuy ludi cét cua
dao khi gia cong vudng goc voi hudng xodn co
loi vé lyc hon nhung qua trinh gia cong s& kho
khin, d& dan dén sai s6 nén chon phuong an
thiét ké 1udi cit vudng goc voi truc dao.

Trén co s& phan tich va tham khao céc
thong s6 cong nghé gia cong tuwong tu, cong
nghé ché tao dao [4], ta c6 thé két luan va chon
cac thong sd hinh hoc cua ludi cit: Goc thoat
sau o ldy bang 5°; Pé ting d6 bén lau cua dao
va nham bé mit gia cong, goc cit trude y = 5°;
Do lugng du nhé nén dinh ludi cat dé sic néu
khong sé& gay truot.

Bdng 2. Théng s6 cdc dao chuot.

TT Tén goi Puwong kinh D Goc sau a (°) Goéc truée v (°)
1 Dao chudt s6 1 ?25,14-0,009 5 4
2 Dao chubt s6 2 325,16-0,000 5 4
3 Dao chudt s6 3 325,180,009 5 4
4 Dao chubt s6 4 325,200,009 5 4
5 Dao chubt s6 5 325,22-0,009 5 4
6 Dao chubt s6 6 325,24-0,009 5 4
7 Dao chubt s6 7 325,26-0,009 5 4
8 Dao chudt s6 8 325,280,009 5 4
9 Dao chubt s6 9 325,30-0,000 5 4
10 Dao chudt s6 10 325,32-0,000 5 4
11 Dao chudt s6 11 325,340,009 5 4
12 Dao chudt s6 12 325,360,009 5 4
13 Dao chubt s6 13 325,380,009 5 4
14 Dao chubt sé 14 325,40-0,009 5 4
15 Dao chubt s6 15 B25,42-0,009 5 4
16 Dao chubt s6 16 B25,44-0,000 5 4
17 Dao chudt s6 17 325,460,009 5 4
18 Dao chudt s6 18 325,480,009 5 4
19 Dao chudt sb 19 25,50-0,009 5 4
20 Dao chudt s6 20 325,520,009 5 4
21 Dao chudt s6 21 325,540,009 5 4
22 Dao chudt s6 22 325,560,009 5 4
23 Dao chubt s6 23 325,58-0,009 5 4
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24 Dao chudt s6 24 325,60-0,000 5 4
25 Dao chudt s6 25 325,62-0,000 5 4
26 Dao chubt s6 26 325,640,009 5 4
27 Dao chubt s6 27 B25,66-0,009 5 4
28 Dao chubt s 28 325,68-0,009 5 4
29 Dao chudt s6 29 325,695-0,009 5 4
30 Dao chudt s6 30 325,710-0,009 5 4
31 Dao chudt s6 31 325,725-0,009 5 4
32 Dao chudt s6 32 B25,740-0,000 5 4
33 Dao chudt s 33 B25,755-0,009 5 4
34 Dao chubt sb 34 325,770-0,009 5 4
Két qua phan tich Ung suit tuong
B duong, chuyén vi va hé sb an toan cho 1an lugt
3 trén cac hinh 4 + 6. Cac gia tri tuong Ung theo
— UQ mau va vi tri trén dao.

Hinh 3. Thiét ké dao chudt nong phdo P-25HQO

Pé chubt hoan thién rdnh xodn nong
phéo P-25HQ dat kich thudc trudc ma crom
(chiéu day 16p ma 0,06 + 0,09mm), theo tinh
toan & trén can 34 con dao chudt. Thong sb cua
cac dao dugc trinh bay trong bang 2. Tac gia
lua chon dao chudt sd 1 dé tinh toan kiém bén.

3. UNG DUNG PHAN MEM ANSYS TiNH
TOAN KIEM BEN DAO CHUOT

Thong sé dau vao khai bao dé tinh toan
ngodi cac thong sd luc, diéu kién bién nhu
tinh toan & trén con chon vat lidu ché tao dao
chubt 1a thép gi6 P18, day 1a loai thép gié c6 do
cung va dg dai va dap cao, chiu mai mon tdt.
Do cing phan dau cit cia dao khoang 63 + 68
HRC, chiéu sdu mdi 14n cat 0,01l mm.

Hinh 5. Két qua tinh chuyén vi

Hinh 6. Két qua tinh hé sé an toan
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Tir két qua tinh toan kiém nghiém c6
thé thdy: Cac gia tri ung suét, chuyén vi, hé s6
an toan hoan toan ndm trong gidi han cho phép
cua vat lidu ché tao dao. Vung c6 gia tri 16n
nhit nim & phan ludi cit, day 1a ving chiu cac
tai trong trong qua trinh cit.

4.MQT SO HINH ANH QUA TRINH CHE
TAO RANH XOAN

Dua trén két qua nghién ctru tinh toan
thiet ké dau dao chudt, da ché tao thanh cong
ranh xoan trén nong phéo P-25HQ.

Hinh 7. Anh minh hoa qud trinh chuét ranh xodn
nong phao P-25HQ

Hinh 8. Anh bé mdt ranh xodn bén trong nong
phao P-25 HQ sau khi chuot

5. KET LUAN

- Bai bao da trinh bay ndi dung tinh
toan thiét ké dao chudt nong phao P-25HQ cua
Hai quan. Trén co s& phan tich lyc cat va tham
khao cac thong sd cong nghé gia cong twong
tu, cong nghé ché tao dao chudt, tic gia da xac
dinh dugc thong s6 hinh hoc cua ludi dao cit va
s6 lugng dao dung dé chudt 1a 34. Sau do, tac
gia da tng dung phan mém Ansys dé kiém bén
dao chubt, xac dinh dugc cac gia tri ing suét
min — max va chuyén vi xuat hién trong qua
trinh gia cong ranh xo4n nong P-25HQ.

- Két qua da dua vao san xuét thir thanh
cong tai Vién Cong nghé, 1a tién dé cho viéc
lam chu cong nghé ché tao trong nudc, thay thé
hang nhéap khau. <
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