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TINH TOAN TOI UU GIA TRI GOC CON BU LONG KEP DAO PHANG
DANG RANH CON KiN

Tém tit

Cao Thanh Long - Nguyén Thanh Binh - Phan Vin Nghi

(Truong DH Ky thudt Cong nghiép - DPH Thai Nguyén)

Viéc tinh toan téi wu gia tri goc con cho bu long kep dao phang dang rénh con kin c6 y nghia rat 16n trong
viéc dam bao du luc kep cho dao trong qua trinh cat dim va trong viéc tim ra co s dé giam luc kep cho
cbng nhan trong qua trinh ga dao. Trong bai bao nay, nhom tic gia da dua trén viéc tinh toan ¢6 tham khao
s6 lidu thuc té dé tim ra mot gia tri goc con kep tdi wu cho ranh con dao phang.

I. Pit véin dé

Dao phang 14 loai dao dugc str dung phd bién
trong nhiéu linh vyc khidc nhau nhu: Cong nghé
san xudt glay, van dam, in an . Dao ¢6 hinh dang

hinh hoc, két cu don gian, gdm cac mit phing tao
nén (hlnh 1.1).

Ay AA
o A Y
A
O & 48
o
Hinh 1.1

Dao phing dugc ga 1én mim g4 trén may thong
qua cac bu 16ng kep. Do c6 nhiéu dang ranh khac
nhau nén theo d6, ciing c6 nhiéu dang dau bu long
kep khac nhau trén timg loai dao. Bu long dau con
dung cho dao phang ranh con vi nd dugc dung kha
pho bién va ¢6 nhiéu wu diém so véi cac dang ranh
khac. Dao phang dang nay thuong c6 4 ranh c6n kin,
trén m01 ranh duoc kep 2 bu long dang dau con.

Xuét phat tir thuc té, cac nha may sir dung dao
phang voi nhleu gia tri goc con khac nhau do thiéu
hiéu biét vé y nghla cta cac gia tri goc con do, gay
khé khin cho viée ché tao dao. Ngoai ra nhiing gia
tri goc con co thé lam glam tudi tho cta bu 16ng kep.

Vi vy, céc tac g1a s& cung cap cac co so tinh
toan dé dua ra mot gia tri goc con thich hop nham
tao co so ky thuat thuyet phuc cac noi dat hang
thong nhat mot gia tri goc con cho bu 1ong kep
dao phang hién dang dugc st tai nhiéu nha may
ché bién dam gb & cac tinh phia Bic nudc ta.

I1. Tinh toan gia tri 0 dé Fysmax

Khi kep dao, céc luc tac dung 1é€n dao duoc thé
hién nhu sau (hinh 2.1):

Trong do:

N: Ap luc phap tuyen trén mat con.

Ny: Ap luc phap tuyén.

Fms: Lyc ma sat nghi trén bé mat dinh vi
chinh.

Ftt: Thanh phan Iyc cit trung binh trén 1 rdnh
(phuong tiép tuyén v6i mat trude cua dao).

Fpt: Thanh phan Iyc cit phap tuyén trung binh
trén 1 ranh (phuong phap tuyén v6i mit trudc).

F,

Hinh 2.1
Flt: Lwuc quan tinh li tim (Phuong tiép tuyén
v6i quy dao chuyén dong ciia trong tdim dao, chiéu
tuong (g voi chiéu quay ctia mam gé).

W: Luc kep do qua trinh siét dai 6¢ tao nén.

@, ¢1: Lan luot 1 goc ma sat trén bé mit con
va bé mat dinh vi chinh.

0 : Goc con cua ranh kep.
& Goc ga dao (goc nghiéng cua dao so voi mat
phing mam ga) dé tao goc trude va goe sau cua dao.

Ta c: Luc ép do bé mit con cta bu 1ong tac
dung 1€n bé mat con clia ranh dao 1a N

w

= (2.1)
2.tan(0 + @)
Do viy ap luc dao tac dung 1én bé mat ga 1a
NeN=_— W sin(0) (2.2
2.tan(@ + @)

Suy ra: Luc gitr dao Fms:
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Fms=__ W
2.tan(6 + @)

Mat khac, hop lyc (tinh) tdc dung 1é€n dao
trong qua trinh cat 1a:

R= Ftt - FIt.Cos(g). (2.4)

Thuc té khi cit, dao chiu xung lyc va lyc quan
tinh li tim do dia ga dao quay tron. Boi vdy, can
thém hé s an toan k vao biéu thire tinh luc cat.

.Sin(0).tan(p1) (2.3)

Rc=[Ftt - FIt.Cos(g)].k (2.5)
Nhu véy, diéu kién kep chit dao la:
Fms > [Fms] = [Ftt - Flt.Cos(e)].k (2.6)
Hay:
W.SIn(0).1an(e1) > [Fit-Fit.Cos(e) .k (2.7)
2.tan(6 + @)

i Vin Qé then chét & day 1a can tim gia tri caa 0
dé ham so:
Y(0)=Fms(0)= W- sin(@).tan(¢,)
2tan(8 + @)
dat gia tri cuc dai.

2.8)
Pit a=W-1a(21) (coi W=const ). Khi nay,
2

ham sb (2.8) duoc viét dudi dang:

y©) =a. SN0 29y vi didu kién:
tan(@ + @)

(0+@)=0coy =a.

cos(@).tan(6 + @) — Sin(e)'cosz(419+(p)

tan?(0)

Sau khi bién doi va rat gon c6:

y’ = a[c.cotan®(0) + c.cotan*(0) - 2cotan’() +
2c.cotan’(®) - cotan() + 1]/tan?(0)  (2.10)
Pé ham sd ¢6 cuc tri thi: y'=0;

Hay: c.cotan®(0) + c.cotan*() - 2 cotan®(0) +

2c.cotan’(®) - cotan(®) + 1 =0 (2.11)

Véi ¢ = tan(@) = 0,09 (ma sat giita thép -
thép) = ¢ =5,14°,

Thay c vao phuong trlnh trén co:
0,09.cotan (e) +0,09. cotan*(0) - 2.cotan’(0) +
0,18. cotan’(0) - cotan() +0,09 = 0 (2.12)
Thay X = Cotan(e) thi phuorng trinh tr¢ thanh:
0,09x°+ 0,09x" - 2x* +0,18x"~x +0,09=0(2.13)

St dung phan mém Matlab 6.5 nhan dugc két
qua la 3 nghiém thuc:

X =2,8499 H cotan(@) = 2,8499

x=-0,5615 " | cotan(e) = —0,5615

x=0,0779 cotan(9) =0,779
Suy ra: | @ =0-366(rad) =20.98° 5 1

O = 4,688(rad) = 268,75°
6 =0,277(rad) =15,9°

Vé mit két cau thi: 0° < 6 < 90° nén nghiém 0
= 268,75° loai. Thay vao (2.2) cé:
y(20,98°) = 0,73.a va y(15,90°) = 0,71.a

w. tan(e; )
2

Do: a = > 0 nén: y(20,98°) =

0,73.a> y(15,90°) =0,71.a
Vay trong khoang 0° < 6 < 90° thi: Ymax =
Fmsmax = 0.73.a tai 6 = 20,98°. Vay d8 Frngmax thi 0
=20,98°
I11. Tinh toan gia tri 0 dé Wy,y trong khi vin
dam bao Fys > [ FMS]
1. Y nghia ciia viéc tinh Wi,

Tinh toan gia tri gbc con 0 dé W = W, nham
xac dinh voi gia tri nao ctia goc ¢on bu 1ong kep 6,
cong nhan ciing chi cin siét dai dc véi e siét vira
phai phu hop véi tim voc, strc Iwe clia ngudi Viét
Nam, vira dam bao tudi tho cho dai ¢ - bu long kep,
ddng thoi tranh dugc tai nan lao dong do su mét moi
cua cong nhan gy nén, trong khi bu long van tao ra
I ma sat da 16n dé kep chat dao khi cit.

2. Thao tac tinh toan:
Ttr diéu kién (2.7) xét ham:

W(B) = 2(F, — F,.cos(e).tan(@ + ¢) (3_1)
tan(e, ).sin(@)
pit b = 2(Fu = Fi-COS(E) i wg) = b,
tan(¢; )
tan(0 + ¢) =g(6) (32)
sin(@)

Pé tim W(O)min = 9(0)min, Xét: g’(0) =

m.sin(a) —cos(@).tan(é + @)

sin®(6)
Qua bién ddi va rat gon c6: y’ = b[c.cotan*()
+ c.cotan’(0) - cotan(B) + c]/sin().
Pé ham sd ¢o cuc tri thi: g’(0) = 0, hay:
c.cotan*(0) + c.cotan®(6) - cotan(®) + ¢] = 0
Voi ¢ = tan(@) = 0,09 (ma sat gitta thép
thép) = ¢ =5,14°.
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Thay ¢ vao phuong trinh trén va dat x =
cotan(0) thi phuwong trinh tré thanh:
0,09.x*+ 0,09.x*~x + 0,09 =0 (3.3)
Str dung phan mém Matlab 6.5, nhan duogc 2
nghiém thyec:
X = 2,0469 hay cotan(@) = 2,0469 Suy
x = 0,0907 cotan(@) =0,0907
ra: [ @ =0.454(rad) = 26,05° (3,4)
0 =1,48(rad) = 84,86°
Ta thiy 0 = 84,86° khong thoa mén diéu kién:
(@ + @) # 0 nén bi loai.
Pua vao gia tri 0 = 30° dé kiém tra xem gia tri
0 = 26,05° Iam cho Wi, hay Wax-
Ta co:
0(26,05°) = 1,37.b; g(30°) = 1,407.b. Do: b =
2.(Fy — Fy.cos) 0 nén:
tan(¢,)
g(30°) = 1,407.b > ¢(26,05°) = 1,37.b. Vay
Whin = 1,37.b khi 6 = 26,05°
Thay 6 = 26,05° vao ham tinh Fupgmax:
Fms(26,05°) = 0,72.a = Fns(20,98°) = 0,73.a =
Fmsmax nén e = 26,050 théa mENIIl Fms 2 [ Fms]
Dé Woin ma van théa min Fps > [ Frs] thi 6 =
26,05°
Nhu vay, dua vao cac Kkét qua trén, chon: 6 =
25°. Thay vao (2.9) cé:
Fms(25°) = 0.727.a; nén:
Fms(25°) _ 0,727a 100% = 99,5%
Fms max 0,73a
va W(25°) = 1,373.b; nén:

W(ZL_:' ) = 13730 .100% =100,27%
Wmin 1,37.b

Nhu vay gia tri © = 25° ddm bao vua thoa
Man Frs =~ Frnsmax V& W = Win.

Ngoai ra, ’dé thudn tién cho viéc tiéu chuin
hod dung cu cat, chon 6 = 25°.

Trong thiét ké thuong biéu dién dudi dang goc
20: 26 = 50°.
IV. Két luin

T cac tinh toan trén cho cac nhan xét sau:

- Nén sir dung goc con véi gid tri 20 = 50° dé
luc kep can thi‘ét la nhé nhét,‘mé van tao ra ma sat
gitra dao va bé mat ty cua d6 ga du kep chat dao

trong khi lam viéc. Ngoai ra, diéu nay rat thuin
tién cho cac nha ché tao dao phang.
- Tu cong thuc tinh lyc kep: W = 2,74

[F. — Fi.cos(e)]

tan(¢,)

thiét theo chiéu dai canh tay don va budc ren dai
dc. Tranh hién tuong tao ra lyc kep 16n hon mirc
can thiét c6 thé gay bién dang déo ren bu 16ng va
dai ¢, ddn dén hién twong dao tu thao 10ng s& giy
nguy hiém voi ngudi va may moéc khi lam viéc.
Trén thyuc té, khi lam viée, dao phéng con chiu tac
dong cua xung lyc. Gia tri va tan sb cua xung lyc
phu thudc vao tbe do quay cua tryc chinh mang
dao. Dé co két qua chinh xac hon, can xéc dinh va
khao sat anh hudéng cia gia tri xung luc khi cét
thuc. Van dé nay kha phtc tap ma pham vi bai nay
chura c6 diéu kién trinh bay két qua.
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Tai liéu tham khao

[1]. Tran Hiru P4, Nguyén Vin Hung, Cao Thanh Long
(1998), “Co s¢ chét luong qua trinh cat”, Pai hoc Ky
thuat Cong nghiép.

[2]. Tran Van Bich (2005), P gd. NXB Khoa hoc K¥
thuat, Ha Noi.

[3]. Nguyén Van Vuong (1998), Sic bén vdt liéu.
NXB Giao duc, Ha Noi.



52(4):3- 12 Tap chi KHOA HQC & CONG NGHE 4 -2009

Summary

CALCULATING AN OPTIMAL VALUE OF CONE ANGLES FOR MOUNTED BOLTS IN WOOD
CUTTING TOOLS WITH INTERNAL MOUNTED FORMS
Calculating an optimal value of cone angles for mounted bolts in wood cutting tools with internal mounted forms
plays an important role since it will induce stable mounted forces for the tools during chip cutting progress taken
place and will assist to find out a basic of decreasing hand forces of operators when initial mounted progresses of the

tools begin. In this paper, the authors present an optimal value of cone angles of the wood cutting tools that are
referenced with practice values.



