Khoa co khi — Treong Cao Bang kj thuat Ly Ty Trong

Bai 3. LUC CAT KHI TIEN
Muc tiéu
Qua bai hoc nay sinh vién trinh bay duoc:
- Céc luc tac dung lén dao trong qua trinh cét.
- Céac nhanté anh hudng dén luc cat.

|. PHAN TiCH VA TONG HOP LUC

Hinh 3-1. So d6 cac luc tac dung khi gia cong

Trong qua trinh cét:

+ Phoi tac dung Ién mat trwdc cla dao:
- Luc phap tuyén N,
- Luvc masat Fy

+ Phoi tac dung 1én mat sau cla
dao:

- Luc phap tuyén (ap luc) N,
- Lvc masat F,
Taco:
Np+Fq =
1 1 Q]_ ml_'_ Q2 = R

R: chinh la luc tac dung Ién
dao.

DEé nghién ctru va do lwc can Hinh 3-2. So dd luc cat khi tién
cat got dwoc dé dang, nguoi ta
phén tich lyc R thanh céac luc
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thanh phan P,, P, va P, theo hé truc toa do Ox, Oy va Oz.

Taco: R=/P2+R2+P,’

T6ng hop hai luc Py va P, ta dwgc luc Py trung véi phuong phap tuyén cla ludi

cat.

Taco: Py =P+ P
Py=Py.Sn¢
P, = Py.cos ¢

Qua thwc nghiém khi tién doc bang dao tién c6 goc ¢ = 45° ;A = 0; y = 15°
gilra Py, Py, P, c6 mbi quan hé gan ding nhu sau:

R (400}
o =(04+05)
P,

-2 = =04
5 (03+04)

Thay céc tri s6 P,, Py, bang P, taco:

R=P,2 +[(04+05)R,]* +[(03+04)P,]?)
R=(1,1+1,18)P,

Nhu vay P, la thanh phan lwc co tri
s6 16n nhat vi vay nguoi ta goi P, la
Iwc cat chinh. Khi nghién ctru luc cat la
chd yéu nghién ctru luc P,.

Ty s6 gitta hai lvc Py va P, phu thudc
vao goc ¢. Néu goéc ¢ tang thi luc Py
gidm, con P, tang.

Il. TAC DUNG CUA LUC LEN DAO,
MAY, VAT GIA CONG

1/ Luwc cat got Pz (luc tiép tuyén)

C6 phuong thang ditng theo chiéu di
xubng, nam trong mat phang cat got
(vécto cla né trung voi vécto toc do
cat).

Lwc cat got P, tac dung Ién dao theo
phrong thang ding c6 xu huéng udn va
bé gdy dao, tiét dién uén la phan lam
viéc cua dao. Vi vay khi tinh toan do
bén cla dao, clia may va cong suat may
phai can ctv vao luc P,.

Hinh 3-3. Tac dung cua luc cét got P,
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2/

3/

cong

Lwc doc truc Py

Phurong song song véi phuong chay dao (ndm trong mat phang ngang) chiéu
nguoc voi hwdng tién cla dao, lam can chuyén dong tién cla dao. Can clv vao luc
nay dé tinh toan co cau budc tién cla may.

Luc hudng kinh Py,

CoO phuong doc theo truc
clia dao, day dao khdi phdi va
tac dung vao bulong trén 0 dao,
phan lyc P’y déy phoi lam
cong chi tiét. Lwc nay gay rung
dong trén mat phang ngang,
anh hudng nhiéu dén dé chinh
Xac va dd bong bé mat gia
cong.

Cén clr vao lyc Py dé tinh
toan do ctng virng cla phoi va
dung sai kich thuéc cla chi tiét
gia cong khi bi uén.

CAC NHAN TO ANH
HUONG BPEN LUC CAT

1/ Anh huwéng cda vat liéu gia

Tinh chat co ly cla vat liéu
gia cong anh huéng Ién dén luc
cat. Khi gia coéng vat liéu don,
lwc cat nhd hon so véi vat liéu
déo.Vi du: khi tién gang, luc cat
nhoé hon khi tién thép 1,5 lan.Vi
khi tién gang lwc bién dang nho,
con & thép phan I6n cong tiéu
phi dung dé bién dang déo lép

Hinh 3-4. Phéi bi udn do tac dung ctia luc

huwéng kinh

Hinh 3-5. Sy bién d6i chiéu day cat

khi ludi c&t thang va cong

cat. Méat khac, gidi han bén cla thép cao hon gang. Kim loai do hat cang nho, do

clrng cang cao, luc cét cang lon.

2/ Anh hwéng clia chidu sau cét t, lwong chay dao s

Chiéu sau cét t: khi tang t, luc cét ting vi khi d6 luc bién dang cla I6p kim
loai bi cat va lwc ma sat gilra dao va phéi tang. Thwc nghiém cho thay P,, P, P,

coi nhu ty 18 voi t.

Anh hu’fmg,cﬂa lvong chay dao s: Khi tang s th‘l luc bién dang va luc ma sat
déu tang nén lyc cat tang. Song tang s thi chiéu day cat a tang ty lé thuan véi s (a=
s.sind), nhw vay hé s6 co phoi va tri s6 ma sat giam, do d6 lwgng chay dao anh

hwéng dén luc cat it hon.
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3/ Anh huwdng cla cac théng s6 hinh hoc phan cat dén lwc cét

- Anh hudng clia gdc trude v: Goc trwéc y cang nho (goc & 16n) dao cat vao chi
tiét cang khd, bién dang déo tang Ién, lwc cat tang.

- Anh huéng clia goc sau a: Khi cit mit sau clia dao tiép xic véi chi tiét gia
cong. Géc sau cang Ién doan ti€p xtc cang nhd lam cho ma sat cang giam, lwc cat
giam. Néu tiép tuc tdng goc sau a thi luc cit giam khong dang ké.

- Anh hwéng clia goc nghiéng chinh ¢ va géc nghiéng phu ¢,: Khi tdng ¢ néu
gilt nguyén t va s thi chiéu day cat a tang (a = s.sind) nén P, giam. Diéu nay chi
dung khi gia cdng gang hoac thép véi dao cé ban kinh r =0. Con khi dao ¢c6 ban
kinh r # 0, IUc dau P, giam, nhung khi ¢ tdng qua 60°, do chiéu dai doan cong cla
lwGi cat tham gia cét tang nén P, lai tang. DGi v6i P vaPy c6 quan hé:

Py = Pn.S nd)
Py = Py.cosp

Khi ¢ tang thi P, tang, P, gidm. Vi Py &nh hudng dén rung dong nén khi hé
thong

céng nghé khong du dé cirng vitng nén tan dung dung dao cé géc ¢ Ion. Goc
nghiéng phu ¢, anh hudng it dén luc cat co thé bo qua.

- Anh huéng clia ban kinh mii dao r :Khi tang r, do doan cong clia Iudi cét
tham gia cat tang nén bién dang cla phoi tang, lvc P, tang. Mat khac, tang r thi goc
¢ trén phan cong clia ludi cat giam lam cho lyc Py tang rat nhanh, con P, giam.

- Anh huéng ctia géc A Thay d6i A trong khoang —5° dén +5°, luc cat bién ddi

S S T S
F-2° = ——

-

Hinh 3-6. Sy thay d6i chiéu day cat a, chiéu rong cat b theo
géc @
it, tang A Ién nia thi P, va P, tang con P, giam.

- Anh hudng clia sy mai mon dao: Mat dao cang mon thi dién tich tiép xudc
gilra dao v&i mat gia cong cang Ion nén lyc cat cang tang.

- Anh huéng ctia dung dich tron ngudi: Dung dich tron ngudi trong qué trinh
cat vira lam giam nhiét cat, dong thoi con lam giam ma sat gitra phdi voi mat truoc
va mat gia cdng nén luc cat giam.
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V. CONG THUC TINH LUC VA THUC HANH TINH LUC
1. Cong thire tinh lwc

Trong thuc t€ cong thirc téng quat thich hop nhét dé tinh luc cat khi tién bao
gobm cac thong so6: chiéu sau cat, lwvgng chay dao vatdc do cat. Con cac yéu td khac
cho gian ti€p thdng qua cac hé sé &nh hudng.

Cong thirc tdng quat dé tinh luc cét khi tién dwoc viét dudi dang sau:

P, = Cp,. t P2 P2y K,
P, = Cpy. 1. /Py Ko,
PX = CPX' txpx. Sypx.vnpx. KP)(
Trong do:
Crz Cpy,Crx : Hang s6 phu thudc vao vat liéu gia cong.
Xpz, Ypy, Npx © S6 ml chi mic do anh hudng clat, s, v doi voi P, cac s6 mi
khéc chi mirc d6 anh hwdng clat, s, v dén Py vaP,.

Kpz Kpy, Kpx: Céc hé s6 diéu chinh tinh dén anh huéng cta céac théng sé
khac dén luc cat.

Vi du:
Kp=Kui. Ky . Ky. Kg. Ka.Kp ...
Kvi: Hé sd anh huéng cla vat liéu gia cong
K¢ : Hé s6 anh hwéng cla goc ¢
Ky, Ka, Kx, Ky: hé s6 anh hudng ctia géc y, géc a, géc A, béan kinh miii dao r.
2. Thuc hanh tinh luc

Vi du: Tién tru chi tiét cé dudng kinh dg = 307%%, chiéu dai 320 mm. Buong
kinh phéi di = 40mm. Vat liéu gia cong la thép cacbon két cau <0,6% C, khong vé
cling; o, = 75 KG/mm?. Vat liéu |am dao 1a hop kim citng T5K10 c6 két ciu nhu
sau BxH = 25x25; ¢ = 45°, ¢,=10°, y = -15% A = 0°. Tudi bén clia dao T = 60 phdt.
S dung may tién 1K62 cé [P,] = 350 KG. Chi tiét duoc ga mot dau mam cap,
chéng tam mot dau. Chon ché do cat vakiém nghiém cong sudt dong co?

Cho biét: C, = 273; x, = 0,15; y, = 0,2; m = 0,2; [6], = 20 KG/mm?; [f] =
0,2+0,4 khi tién thd; Modul dan hdi cla vat lieu: E = 2,1 x 10* KG/mm?, J =
0,05xd*; [P,] = 50K G; hiéu suét clia may n = 0,75.

Cp, = 300; Xp, = 1; Yp, = 0,75; np, = -0,15; Kp,= 1,25; k= 1; Sy ps = 0,21
Cpy = 243; Xpy=0,9; Yp, = 0,6; Npy = -0,3; Kp,= 2
Crx = 339; Xpx = 1; Y= 0,5; Np=-0,4; Kpy= 2
Giai
1) Chiéu siu cat t:
d, —d, _40-30 _
2 2

t= 5mm
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2) Luong chay dao s:
Sobo = 0,21
3) Van tdc cat v:
C 273

V= T va_syv K,= 60°2. 55,0 2177 .1=129m/vong

« Khi cét dao co thé gay do udn, dé dam bao dao lam viéc t6t thi:
M= Pl < [M = W.[o],
BH?

Voi: W= (cén dao tiét dién hinh chir nhat)

|: phan dao chiarakhdi 0 dao khi ga dao.

BH?

P,.1,5H < [0], = 1,5.6.P,<BH.[0],

P, = Cpy. tP2. P2 V™2 K,
9. Cp,. P2 9P V™ K, < BH[0],
9.300.5%.0,21°7°.129°%° 1 25 < 25.25.20

2525 < 12500
Thda man diéu kién cho phép
« DEé dam bao dd clrng virng cla chi tiét gia cong:

f <[f]; [f] = 0,2+ 0,4 khi tién thd

p,.L° < [f
K.EJ [f]

Xpy oY Npy 3
cpy.t mg P .pr.L
K.E.J

<[f]

K=100 (gachi tiét mot dau mam cdp, mot dau chéng tam).
E= 2,1.10" [KG/mm?]
J=0,05.d* = 0,05.30" = 40500 (mm"*

243.5°°,0,21°°.1297°° 2.320°

- =0,073< [f]
100.2,1.10%.40500

Théa diéu kién cho phép
« DAam bdo strc bén co cau chay dao

1,45.P, < [P]
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1,45.Cpy. £, P V™ Kp, < 350 KG
1,45.339.51.0,21°°.129°%4 2 = 322 < 350
Thoa diéu kién cho phép

4) S vong quay n:

021000V _1000.129 _jpn s e
7D 314.30

Theo li lich may chon n = 1250 vong/phut
Cong suat tiéu thu:

P.v _ 281.129

cg= = =59 Kw
60.102 60.102
N
jo=—2 = 59 _ 7.87 Kw
n 07

May dam bao an toan

CAU HOI ON TAP
1/ Vi sao nguoi ta goi P, 1a lwc cét chinh? Ty sé gilra hai luc P, va P, phu thudc vao
go6c dé nao clia dao? Vi san?

2/ Cho biét phrong chiéu cla luc Py, P, P,. Can ct vao céc luc nay nguoi ta tinh toan
gi cho hé thdng cong nghé (may, dao, do ga, chi tiét gia cong)? Vi sao?

3/ Hay cho biét vat liéu gia cong, chiéu sau cat t, lwong chay dao s anh hudng nhu thé
nao dén luc cat?

4] Cécgocy, a, ¢, r, A anh hwdng nhu thé nao dén lwc cat?
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