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LOI GIGI THIEU

Thuc hién chi truong cta lanh dao thanh pho Ha Noi va thuc hién mot
trong nhitng chuong trinh muc tiéu cua S& Gido duc va Dao tao Ha Noi, giai
doan tir nay dén 2005 va ti€p dén 2010, dé ddy manh dao tao nhan luc bac
trung hoc chuyén nghiép va day nghé phuc vu cong nghiép ho4, hién dai hoa
tha do, do6 1a: Bién soan bo chuong trinh giang day va gido trinh cdc mon hoc
trong cac truong trung hoc chuyén nghiép Ha Noi. Bo chuong trinh va gido
trinh s& duoc st dung trong hé thong cac truong trung hoc chuyén nghiép
cong lap, ban cong, dan 1ap va tu thuc Ha Noi.

Trudng Trung hoc Cong nghiép Ha Noi da t6 chic bién soan mot s gido
trinh cho nganh "Stra chita, khai thdc thiét bi co khi", chuyén nganh Cit got
kim loai va chuyén nganh stra chira; day 1a mot ¢6 gang 16n cua cdc Cén bo
va gido vién cua truong cung nganh gido duc chuyén nghiép thanh pho ting
budc thong nhat ndi dung day va hoc & cac truong trung hoc chuyén nghiép
trén dia ban Ha Noi.

Noi dung cua cac gido trinh duoc xay dung trén co s6 k€& thira nhitng noi
dung da dugc giang day gan 30 nam & truong THCN Ha Noi va mot so
truong ban c6 dao tao cung chuyén nganh, két hgp véi nhitng ndi dung méi
nham dép Gng yéu ciu nang cao chit lugng dao tao. Cic gido trinh dugc xay
dung trén co s& "Chuong trinh dao tao trung hoc chuyén nghiép nganh Stra
chita, khai théc thiét bi co khi, chuyén nganh cat got kim loai va stra chita" da
dugc Hoi dong thdm dinh cua Bo Gido duc va dao tao thong qua ngay
12/4/2002.

Gido trinh do cdc nha gido c¢6 nhiéu kinh nghiém giang day cua Trudng
Trung hoc Cong nghiép Ha Noi bién soan, theo dinh huéng co ban, phu hop
cap hoc, cap nhat kién thitc méi va c6 tinh dén tinh da nganh va tinh lién
thong; céc gido trinh dugc trinh bdy ngin gon, dé hiéu phi hop véi d6i tuong
hoc sinh trung hoc va ciing rat bé ich doi véi doi ngii k§ thuat vién va cong
nhan k¥ thuat dé€ nang cao kién thic va tay nghé.

Tuy céc tac gia di c6 nhiéu c6 gang khi bién soan, song gido trinh chac
chan khong trdnh khoéi nhitng khi€m khuyét. Hy vong nhan dugc su gép ¥
céc dong nghiép khdc & céc trudng va ban doc dé nhitng gido trinh dugc bién
soan tiép hoac tdi ban lan sau c6 chit luong tot hon.

Moi ¥ kién xin gui vé truong Trung hoc Cong nghiép Ha Noi, dia chi 131
pho Thai Thinh, Quan Pong Da, thanh phd Ha Noi.

Hiéu truong
Truong Trung hoc Coéng nghiép Ha Noi

PHAM PINH TAN



LGOI NOI PAU

Truong Trung hoc Cong nghiép Ha noi véi bé day truyén théng 30 nam
xay dung va trudng thanh luén tu hao la mot cai ndi dao tao ra cong nhan
lanh nghé, ky thuat vién trung cap. Trudng ¢6 mit manh vé dao tao co khi,
thuc t€ hoc sinh cta truong sau khi ra truong da dat yéu cau dat ra cta cac co
quan, xi nghiép tuyén dung.

Mon hoc Nguyén 1y cit va dung cu cit 1a mot mon hoc co s6 trong nganh
co khi ¢6 rdt nhiéu thong tin vé 1y thuyét nhung cd tinh ting dung thuc tién
rat cao. Qua nhiéu nam giang day mon hoc nay nhat 12 hién nay dé dap tng
vGi yéu cdu dao tao ciia xa hoi can phai rit ngan chuong trinh ma van dam
bao chat luong dao tao.

Xudt phat tir doi hoi cta yéu cau thuc t€ va qua qua trinh lién tuc giang
day, tich luy kinh nghiém, duoc su quan tam gitip d& cua S6 Gido duc va dao
tao va dong nghiép 14n nay ching toi xuét ban cudn gido trinh Nguyén ly cat
va Dung cu cat nham phuc vu cho khéi hoc sinh nganh” Khai théac va stra
chita thi€t bi co khi”.

Day 1a cuén gido trinh viét ngan gon, trong d6 tic gia cd gang trinh bay dé
hiéu, sic tich nhitng 1y thuyét, khdi niém co ban déng thoi dua ra chuong
trinh phlt hop vé6i ndi dung can dao tao, c6 gang cap nhat nhitng kién thiic
mai nhét dé dua vao.

Gido trinh nay gitp d& hoc sinh rat nhiéu khi cdc em lam d6 an tot nghiép
d6i v6i chuyén nganh co khi, thong qua dé cic em c6 thé hiéu mot cach rd
rang nhat vé cdc nguyén 1y cat got, biét cach chon ché& do cit t6i wu... ma ¢
thé 1am tai liéu tham khdo d6i v6i moi ban doc quan tam.

Quad trinh bién soan trong mot thoi gian ngan, véi mot ¢ gang cao nhét c6
thé gido trinh Nguyén 1y cit & Dung cu cit viét ra khong khoi ¢6 nhiing
khiém khuyét, rat mong ban doc quan tam cho y kién danh gid, nhan xét dé
cudn sach ngay cang hoan thién hon.

Ching t6i xin chan thanh cam on./.

Cac tac gia.

HA NOI 2/2004.



Nguyén ly cat & Dung cu cét

Bai md dau
NGUYEN LY CAT & DUNG CU CAT
BAI MO PAU
(0,5 tiét)
I) VI TRI MON HOC:

Nguyén ly cat & Dung cu cit 1a mon hoc duoc day vao phan dau trong khi
hoc chuyén mon ctia hé hoc sinh trung cap co khi. Mon hoc dugc giang day
sau khi da hoc xong moén hoc co s& (vé ky thuat, dung sai, vat liéul], cac
kién thiic cia mon hoc phuc vu cho cac mon do ga, cong nghé ché tao... va
phuc vu cho d6 4n t6t nghiép cua hoc sinh chuyén nganh co khi hé trung cap
cling nhu gidp cac em lam quen dan véi cong viéc sau nay .

II) TINH CHAT MON HOC:

Nguyén 1y cat got kim loai 1a mon hoc nghién citu nhitng quy luét trong
viéc gia cong kim loai bang cat got nham nang cao nang sut lao dong, mon
hoc nghién cttu cdc hién tuong, quy luat vat Iy xay ra trong qud trinh cat tir
d6 xay dung cdc khdi niém, nguyén ly dac trung cho cic phuong phép gia
cong co khi.

Nguyén 1y cat got con 12 mon hoc thuc hanh thong qua viéc chon dao, chon
thong so cat, chon vat liéu gia congl], vd mot s6 1y luan dugc rit ra trén co
s& thuc nghiém nham tinh todn ché€ do cat t6i vu trong gia cong co khi.

I1I) MUC PICH MON HOC:

Mon hoc ¢6 tic dung boi dudng cho hoc sinh nhiing co s& 1y luan vé céc
phuong phép gia cong co khi, cung cap cho hoc sinh nhiing 1y luan co ban vé
s& cat got kim loai, nghién cttu céc loai dung cu cat va chon dugc ché do cat,
dao cit cho cdc cong viéc gia cong cu thé, trén c& s& d6 dé dam bao chat
lugng bé mat gia cong va nang cao nang sudt lao dong, ha gid thanh san
pham.

IV) YEU CAU MON HOC:
Thong qua cdc bai giang ly thuyét, hoc sinh ¢6 thé nim viing cdc hién

tuong vat Iy xay ra trong qud trinh cat nhu: bién dang, luc, nhiét, ma sat(]
xdy ra trong qud trinh cit va cac nhan t6 anh hudng dén nd, qua dé hiéu dugc



Nguyén ly cat & Dung cu cét
Bai mé dau

thong so cat & cac phuong phdp gia cong khac nhau va chon duoc thong so
cat bang ca hai phuong phép: tinh to4n va tra bang.

Qua tai liéu nay, hoc sinh nam vitng két ciu dao: doc duoc ban vé dao, chon
dugc géc do dao, biét cach mai dao, chon duoc vat liéu dao..., cling nhu su
dung dao cat hop ly trong ting nguyén cong cu thé phu hop véi yéu cauky
thuat va diéu kién co s0.

1. Quan hé véi cac mon hoc khac:

Dé ti€p thu mon hoc, hoc sinh cdn ndm vitng cac mon hoc: toan, vat 1y, vat
liéu co khi, co k§ thuat, v&, stic bén vat liéu, mdy cat dé hiéu cac nguyén ly,
ban chat va tinh toan cac dai luong can thiét.

Mon nguyén 1y cat phuc vu cho cdc mon hoc:

+ May cat: Cung cap cdc so liéu dé thiét k€ cdc co cdu chap hanh
trong may.

+ Cong nghé ché'tao: Can ci vao co s nguyén ly cat dé chon phuong phap
gia cong va dinh quy trinh cong nghé.

+ Do ga: Tinh duoc tri s6 va phuong tac dung luc cit, luc kep.

+ Thiét ké' xudng:  Tinh thoi gian T gia cong, tir d6 danh s6 may, bo tri
may phuc vu cho gia cong co khi trén co s& s6 lugng chi tiét da biét.

2. Khai quat vé noi dung:

Chuong trinh moén hoc duoc thuc hién trong 45 tiét hoc va bao gom céc
chuong sau:
- Chuong 1 : Vit liéu lam dao.
- Chuong 2 : Khdi niém vé tién va dao tién.
- Chuong 3 : Qud trinh cdt got kim loai.
- Chuong 4 : Luc cat khi tién.
- Chuong 5 : Nhiét cdt va su mon dao.
- Chuong 6 : Toc do cdt cho phép - Lua chon thong sé ct.
- Chuong 7 : Bao va xoc.
- Chuong 8 : Khoan- Khoét- Doa.
- Chuong 9 : Phay.
- Chuong 10: Truét.
Chuong 11: Mai.



Nguyén ly cat & Dung cu cat
Chuong | : Véat liéu lam dao

CHUONG 1

Bai 1
VAT LIEU LAM DAO
(1,5 tiét)

1. Muc dich:

+ Cung cép cho hoc sinh biét cdc loai vat liéu dung lam dao cat( phan can va
luGi cat).

2. Yéu cau:

+ Thong qua bai hoc, hoc sinh ndim dugc tinh nang cla cac loai vat liéu 1am dao
va chon dugc vat liéu lam dao hop 1y.

NOI DUNG
1.1. Vatliéu lam than dao

Quad trinh cét got than dao chiu tdc dung ctia cdc luc co hoc, su bién dang than
dao anh hudng 16n dén géc do dau dao do d6 than dao c6 yéu cau sau:
e Than dao: bi luc céit gay udn, xodn, nén... chi yéu 1a uén do do than dao
phai c6 kha nang chiu uon.
e Khi kep do luc kep nén mat than dao bi bién dang do d6 than dao phai cé
do cing bé mat cao.
Do yéu cdu trén nén chon than dao lam bang cac vat liéu tuy vao diéu kién k¥
thuat sau:
+ Khi bé mit c6 yéu cau k¥ thuat khong cao, str dung céc loai thép :
CT51, CT61, C35 (Ct5, CT6, 35).
+ Khi bé mat cé yéu cau k¥ thuat thong thudng, sur dung céc loai thép :
C40(40) ,C45(45).
+ BE mat c6 yéu cau chinh xdc, tinh bén chi tiét cao, st dung céc loai thép:
35Cr (35X), 40Cr (40X).

1.2.Vat liéu lam phan cit got

1.2.1/ Ddc diém
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La phan vat liéu truc tiép cét got ra phoi nén anh hudng truc ti€p dén nang suat
va chat luong bé mat gia cong vi vay vat liéu 1am phan cat got ¢6 céc yéu cdu sau
day:

- Do cung:

Muén céat duoge kim loai vat liéu dao phai ¢6 do cing cao hon vat liéu gia cong,
thong thuong kim loai gia cong c6 do cing (200 + 240)HB, do d6 vat liéu phan
cat trung binh 16n hon 60 HRC.

- Gia cong vdt liéu:

Thép ciing, thép chiu nhiét, thép khong gi cin dao cit ¢6 do ciing265HRC.

-Do bén co hoc:

Trong khi cat dung cu cat thudng chiu nhitng luc, xung luc 16n do d6 dodi hoi
tinh nang st dung tot can thép c6 oy, ag cao .

- Tinh chiu cttng néng:

Vat liéu bi nung néng do thuong do cung giam di, tinh chiu ciing néng 1a kha
ning gitt do ciing & nhiét do cao (khong c6 chuyén bién t6 chic ) trong mot thoi
gian dai.

- Tinh chiu mai mon:

Khi vat liéu dao di do bén co hoc thi dang héng cht yéu 1a mai mon.

Khi do cung vat liéu lam dao cao thi tinh chiu mai mon phai cao.

-Tinh cong nghé:

Xét tir diéu kién lam viéc,vat liéu lam dao c6 yéu cau dé toi, do thdm toi cao, do
déo & trang thdi ngudi va néng, tinh dé gia cong...,ngoai ra con cin thém: tinh
dan nhiét cao, chong va cham, gia thanh thap.

1.2.2/ Cdc loai vdt liéu lam phan cat got:
Chia ra 2 nhém: Nhém thép va nhém khong thép
1.2.2.1 Nhom thép:
*  Nhom thép gom cdc vt liéu:
+Thép céc bon dung cu.
+Thép hop kim dung cu.
+Thép gid.
+Hop kim ctng.
a) Thép cdc bon dung cu:

- bic diém:
+Ty 1¢& C trong thép cao(20,7 % C).
+Ham luong P, Snho (P <0,03%, S<0,025%)

Dé gia cong bang cat va 4p luc thép can nhiét luyén:

Sau khi u d6 cing dat (107 + 217)HB .

Sau khi toi do ctiing dat (60 + 62)HRC.

Do do thdm t6i nho nén ngudi ta khong ché tao dung cu cat ¢6 kich thuéc 16n.
+Tinh chiu nhiét thap:
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Khi nhiét do > 200°C, do cing giam do d6 chi ch€ tao dung cu cét t6c do thip
khoang ( 4 + 5 )m/ph.
- Ky hiéu:CDxx - (Yxx- theo tiéu chuan T'OCT Lién x0 cii)
xx:Phan van Cacbon(TCVN)- Phan chuc cacbon ( tiéu chudn T'OCT Lién x06 cii)

e Bang thanh phan va tinh chat co 1y cua thép cac bon dung cu

Madc Thanh phan hod hoc % Do ciing Linh vuc st dung
thép HRC
C Mn Si Cr Ni S P | Sau | Sau
khi | khi
toi | ram
Ham lwong khong qua(<)
Y 7A 0.60- | 0.25- Ché tao bia, dao cét nguoi
0.74 0.35 61- , duc, miii tu . dao cét gia
YSA 0.75- | 0.25- 63 cong gb , dao chiu va dap .
085 045 y/céu do dai 16n nhung y/c
0.86- | 0.20- do cting khong cao. Riéng
YOA 1094 030 |03 Y8A lam mii cao
Ché tao dao cit vat lieu
0.95- 0. | 62- | 60- | mém va t6c do cat thdp nhu
Y1041 09 0.21025 1003 163 | 64 |63 | gitia, mii khoan nho, mii
0.15- doa, ta ro, ban ren...
1.05- | 0.25 Ché tao dao cit, diia, dung
YUHA Ty 0.31 cu do, dung cu khéc, khuon
1.10- kéo day...
YI2A 1155 03 62-
1.26- | 0.25- ' 65
YI3A 1140 | 035

%C: 0,6+1,4; %Mn: 0,15+0,45; %Si: 0,3%; %Cr: 0,2%; %Ni: 0,25%; %S, P
: <0,03%; HRC: 60+ 65.

b) Thép hop kim dung cu:
- Dac diém:

Ham lugng céc bon cao > 0,8 %

Ham luong nguyén t6 hop kim tut ( 0,5 + 3 )% , ham luong hop kim cho vao
khong cao d6 nham hai tic dung: tang do thadm toi va ting tinh chiu néng.
Ky hiéu: S6 + Nguyén t6 hop kim + S

% C + Nguyén t6 hop kim + Ty 1& % hgp kim

- Cong dung:
Chia lam 4 nhém
+Nhém 1: Thanh phan hop kim < 1%, chu yéu Cr (0,4+0,7)%.

X05 : (do cung > 65HRC ): ché tao dao cao.
85X®: 1am miii khoan gia cong go.
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+Nhém 2: Luong Cr ( 1%+1,5% ) tang do tham toi, tang tinh cat, vi du nhu 9XC
ché tao miii khoan, dao phay...

+Nh6m 3: Cé chita Mn nén do thadm t6i cao, kich thudc it bién déi.

XI', XBI': ch€ tao dung cu chinh xac cao, hinh dang phiic tap nhu mii doa, ta ro,
dao chuét, dung cu lan rang, dung cu do.

+Nhoém 4: C6 do cung rat cao, do0 thdm toi thap chita mot Iugng 16n cacbit
wolfram(WC) nho min ché€ tao dung cu gia cong rat cing, cin c6 ludi sat rat sac

trong mot thoi gian dai %W.
* Bang giéi thiéu thanh phan vai loai thép hop kim dung cu

Loai Thanh phan hoa hoc Po cing
thép
Ham C Mn Si Cr W A% Sau toi | Sau ram
luon
g
(%)
X 0.95-1.10 | 0.15-0.40 | 0.15-0.35 1.30-1.65 62
9XC 0.8-9.95 | 0.30-0.60 | 1.20-1.60 | 0.95-1.25 62-65
XBCI" | 0.95-1.05 | 0.60-0.90 | 0.65-1.00 | 0.60-1.10 | 0.70-1.00 | 0.05-0.15 >62
XBI" 0.9-1.05 | 0.80-1.10 0.90-1.20 1.2-1.60 >62 62-64
XB4 0.15-0.35 0.15-0.30 >63 62-67
XB5 1.25-1.45 | 0.15-0.40 0.40-0.70 | 4.00-5.00 >62 62-65
Ghi chu :

1: Chit cdi hang ngang gdc la tinh chi rd nguyén t6 hgp kim trong thanh phan
thép.
C: Cacbon; Mn: Manganese; Si Silic.
Cr: Croma; W: Wonfram; V: Vanadi.
2: Chit cdi cot dau theo chit cai Nga , chi ky hiéu nguyén t6 hgp kim theo tiéu
chuén cta Lién x0 cii.
X: Crom; I':Mangan;C: Silic; B: Vofram; B4 va B5 chi 4-5% Vonfram.

c) Thép gio:
_ Pdc diém:

Ludi dao cat lam tir thép gid ¢6 ham luong W cao (9+ 18)% do d6 co tinh cat
tot, tudi bén cao ( 8+15) 14n so véi thép C hoic thép ¢6 hop kim dung cu. C6 thé
lam viéc dugc & 500° dén 600°C véi toc do cit trung binh ( 25+35)m/ph. Ky hiéu:
P xx Chif xx(tiéu chudn ctia Lién x0 cii )

%W % Hop kim

- Cong dung:

11
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Loai P9, P18 duoc sur dung rong rai ché tao cdc loai dao tién, phay, khoan, cat
rang ...
+ P9 : it %W, ré hon, kho nhiét luyén vi cé nhiéu tap chat hon so véGi P18, tinh
nang cat got nhu nhau.
+ P18 : Ché tao dung cu kich thuéc mong, phiic tap.

Loai ludi dao c6 thém thanh phan Vanadi, Coban nang cao do bén dé chiu nhiét
( 600°C ) dung ché tao dao khi gia cong tinh.

* Thi du : Dao phay lan rang P18®2, P9K10...

* Bang gi6i thiéu thanh phan mot so loai thép gio :

Thanh phan

Mic thép C(%) Cr(%) W(%) V(%) Co(%)

Thép nang suat thuong

P18 0.7-0.8 3.8-4.4 17.5-19.0 1.0-1.4 -

P19 0.85-0.95 3.8-4.4 8.5-10.0 2.0-2.6 -
Thép c6 nang suat cao

P9®15 1.4-1.5 3.8-4.4 9-10.5 4.3-5.1

P14®14 1.2-1.3 4.0-4.6 13.0-14.5 3.4-4.1

P18®2 0.85-0.95 3.8-4.4 17.5-19.0 1.8-2.4

P9K5 0.9-1.0 3.8-4.4 9.0-10.5 2.0-2.6 5.0-6.0

P9K10 0.9-1.0 3.8-4.4 9.0-10.5 2.0-2.6 9.5-10.5

P10K5®5 1.45-1.55 4.0-4.6 10.0-11.5 4.3-5.1 5.0-6.0

P18K5®2 0.85-0.95 3.8-4.4 17.5-19.0 1.8-2.4 5.0-6.0

Cac nguyén to ¢o 1an trong tap chét néu trén goi la tap chat , dugc han ché
Mn<0.4% ; Si<0.4%;M0<0.5%; Ni<0.4%; P<0.03%; S<0.03% .

d) Hop kim cung:
- Dic diém:

Hop kim ciing dugc ché tao bang phuong phép luyén kim bot tir cdc bot Cac bit
nhu: WC(Cacbit Wonfram), TiC(Cacbit Titan), TaC(Cacbit Tantan) va ép duéi ap
suat 100 =+ 140 MN/mm?, t ° = 1400 + 1500°, loai nay c6 thé 1am viéc &'t °= (800
+ 1000)°C, van toc cat ~1000m/ph .

- Ky hiéu: ( thudng & Viét nam véan luu hanh cach goi theo tiéu chudn Lién x06 cii
-I'OCT).
Chia lam 3 nhém
+ Nhom 1 céc bit: Ky hiéu BK x
9%Co
+Nhom 2 céc bit: Ky hiéu T xx K xx
%TiC %Co, Con lai %WC.

Con lai %WC

+Nhom 3 céc bit: Ky hiéu TT xx K xx

12



Nguyén ly cat & Dung cu cat
Chuong | : Véat liéu lam dao

%Tic+Tac %Co con lai WC.

Thi du: BK8, T15K6, TT7K12. TSK12B.

* Cong dung:
Nhém BK: Do cing thap hon nhém TK, chiu t° kém hon dung dé ché tao 1udi
dao cat gia cong gang va kim loai mau.
Nhém TK: Chiu néng cao hon diing ché tao ludi dao cat gia cong thép.
Nhém TTK: C6 d6 bén va tinh chéng mon nam gitta thép gi6é va hop kim cing
thuong dugc ding gia cong céc loai vat liéu cing, ¢6 suc bén cao.

Trong mot s6 nam gin day dé tang do cing, tinh chiu mai mon cta hop kim
cliing nguoi ta thuong phi 1én manh hop kim cing nhiing 16p TiC, TiN chicu day
(3+15 )pm.

* Bang so sanh dao cit theo tiéu chu4n Lién x6 cii va ISO

Nhom theo ISO
K P M
Nhan hiéu Mac Mac
ISO rocrt ISO rocrt ISO rocrt
K01 BK?2,BK3, PO1 T30K4 MO1 BK60OM
BK3M
K10 TT8K6; P10 T15K6 M10 TT10K8A,
BK6M TT18K6
K20 BK6 P20 TT12K8 M20 TT10K8B
- - P25 T14K8 - -
K30 BK4;BK6 P30 TT20K9 M30 TT10K8B
K40 BKS P40 T5K10 M40 BK100M
K50 BK10 - TT7K12; M50 BK150M
T5K12B
2.2.2.2 Nhom khong thép:
- Gom ¢6 :
Vat liéu st
Vat liéu téng hop
a) Vit liéu su:
- Cdu tao:

Dit sét ky thuat (YALO; trong lugng riéng 3.65 g/ mm’ va aAl,O; trong lugng
riéng 3.96 g/ mm’).
- Phuong phdp ché'tao:

Nung dit sét k¥ thuat & t°=1400°+1600°C, nghién nho hat kich thuéc~ 1um sau
d6 ép thanh 1udi dao cat, dem thiéu két.
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Nguyén ly cat & Dung cu cat
Chuong | : Véat liéu lam dao

- Ky hiéu:
Vat liéu st thuong dung 12 LIM 332, do cting (92 + 95) HRA, chiu nhiét 1200°C,
8B 350 + 400MH/n?, 8n = 1000 MN/n?, 46 dén nhiét 0,012 cal/cmSec -°C.
- Cong dung:
Do 8n qué thap vat liéu sit chi dé€ ché tao dao gia cong bdn tinh va gia cong tinh
khi khong c6 va cham va rung dong.
*  Bang thanh phan hop kim ciing va tinh chat co ly

Nhom | Loai Mac Thanh phan Tinh chat Linh vuc iing
ISO |HKC |HKC hoa hoc (%) vatly dung
WC [ TiC | TaC | Co | o uén | Po
(Mpa) | ciing
HRA
K Nhém | BK2 98 2 [1000 |90 |Ding 1am dao
mot | BK3 97 3 |1000 |89 |g/cong gang cdc
Cacbit  "Bg3M [ 97 3 1100 |91 |loai, KL va hop
BK4 96 4 11350 |89,5 |kim mau, VL phi
BK6 94 6 |1450 | 88,5 |kim.
BK6B | 94 6 1500 |87,5 | Ghichi:ChaBo
BKS 92 8 1600 |87,5 |cudi chi hat to,
BKI10 |90 10 | 1600 |87 | chtt M o cudi chi
BKI5S |85 15 | 1800 |86 | hatmin.
BK20 |80 20 [ 1900 | 84,5
BK25 |75 25 [2000 |83
P Hai T30K4 |66 |30 4 1900 92 Dung gia cong
Cacbit | TI5K6 [79 |15 6 |1150 [90 | thép cdc loai
WCTIC 'ri4ks (78 | 14 8 | 1250 |89.5
T5K10 [85 [6 9 [1350 [88.5
T5K12 |83 |5 12 | 1600 |87
B
M Ba TT7K1 |81 |4 3 12 | 1600 | 87 Gia cong cac loai
Cacbit | > thép c6 sic bén
WC+Ti "rrior (88 |3 |7 8 | 1400 [89 |cao
C+ TaC SB

Trong bang trén , chit cdi K, P, M la ky hiéu tén nhém hogp kim ciing theo hé
thong tiéu chuin qudc € ISO.

- Ap dung :

K : Gia cong gang, kim loai mAu , vat liéu cat cho phoi gay, vun v.v..
P : gia cong thép vat liéu phoi chinh

M  :giacong vat liéu kho gia cong

b) Kim cuong:
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Nguyén ly cat & Dung cu cat
Chuong | : Véat liéu lam dao

Gom 2 loai:
- Kim cuong thién nhién.
- Kim cuong nhan tao: téng hop tir graphit & dp suét cao ( 100.000 atm )
t’ cao = 2500° C, do cting kim cuong nhan tao gap 5 + 6 1an do ciing cta hop
kim cing .
* Tinh chat:
Do cing kim cuong cao, do chiu mon 16n gdp 10 lan so véi hgp kim cing, chiu
dugc t° = 10 000°C
Nhuoc diém: gion, kha nang chiu nhiét thap.
* Cong dung:
Chu yéu dung ch€ tao da mai
Dao cét kim cuong ( tién ) dung dé gia cong tinh hop kim ctng, kim loai mau,
vat liéu phi kim loai toc do cao.
d) Nitrit Bo ldp phuong:
( Con goi la: El - bo hay Bo - ra - zon )
* Tinh chat: twong tu kim cuong nhung do chiu nhiét cao hon, t° lam viéc
¢6 thé chiu 2000 °C
So sdnh toc do cat got ctia cdc loai vat lieu 1am phan cét got ta thay
Néu dao ¢6 1udi cat bang thép cdc bon dung cu van téc 1a = 1

thi V thép gio =4
V hop kim ciing 1 c4c bit =36
V hop kim cting 2 céc bit =60
V Vat liéu su =110

CAU HOI ON TAP CHUONG 1

1. Hay trinh bay vi tri mon hoc, tinh chdt, yéu cdu mon hoc nguyén ly cdt, dung
cu cdt.
2. Néu cdac loai vat liéu lam thdn dao. Cac loai vdt liéu lam thdn dao co tinh
chdt, ddc diém gi?
. Yéu cdu cua vat liéu lam ludi cdt, cdc loai vdt liéu lam lu6i cdt thuong ding?
. So sdnh cdc loai vat liéu thong dung lam ludi cat.

)
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

CHUGNG 2

Bai 2
KHAI NIEM VE TIEN VA DAO TIEN
(5 tiét )

1. Muc dich:

+ Gidi thiéu vé dao, thong so6 cat, nhitng thanh phan co ban vé gia cong cat
got bang phuong phdp tién.

2. Yéu cau:

+ V& dugc cac goc dao.
+ Hiéu dugc ché do cat.
+ Tinh dugc thoi gian gia cong.

NOI DUNG:

Tién 1a mot phuong phap gia cong phd bién, dong vai trd quan trong trong cic
phan xudng co khi vi ty 1&¢ mdy tién chiém ty 1é (50 + 60 ) % téng s6 may cat kim
loai. Phuong phép tién 1a phuong phdp gia cong dién hinh da dugc nghién cttu
hoan chinh dé van dung cho céc phuong phép gia cong kh4c.

2.1 Khai niém vé phuong phap tién
2.1.1/ Khdi niém vé tién:

Phuong phdp tién dung dé gia cong cdc mat tru tron xoay (trong va ngoai) cac
mat dinh hinh tié€t dién tron, gia cong ren cac loai, véi phuong phap tién do
chinh x4c bé mat chi tiét ¢ thé dat t6i cap 2 khi tién nhin, do bong c6 thé dat

Rz10
cdp nham bé matV6+V8 cii, cap chinh xdc IT8, IT6 ( M,RZW, Z‘SV,O’GV
mai.
Dé thong nhit cdch ky hiéu, ching ta s& nghién citu theo tiéu chuin méi trén co
s& so sanh véi céc ky hiéu tiéu chuén cii.

2.1.2/ Cdc chuyén dong co bdn ciia mdy tién :

- Chuyén dong chinh : Chuyén dong xoay tron cia mam cap (v,).
- Chuyén dong tién: La chuyén dong cua ban dao gém :
+ Chuyén dong doc Sd ( chuyén dong doc theo dudng tam chi tiét gia cong ).
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

+ Chuyén dong ngang Sn (chuyén dong L vdi dudng tam chi ti€t gia cong).

2.1.3/ Cdc yéu to cat khi tién:

Vi
. ey
o) A | T TP
Tt

el 4P
A

H2.1: Cdc yéu to' khi tién

[\
il

Sd

2.1.3.1Téc do cdt v:

Toc do cat v 1a khoang dich chuyén tuong d6i cta ludi cit doi véi bé mat chi tiét
gia cong trong mot don vi thoi gian, néi cdch khac 1a khoang dich chuyén tuong
doi gita dao va vat theo huéng chuyén dong chinh trong don vi thoi gian.

e Don vi:v (m/phit).
Theo dinh nghia thi:
V =Vb+Vs
v,: Vecto van téc chuyén dong chinh
v,: Vecto van toc chuyén dong tién

Nhung thuc t€ V4 qua nho nén ta coi nhu v = v tir v ta tinh dugc s

zbn
Y= 1000 (m/ph)

n: Vong quay chuyén dong chinh (v/ph)

D: Buong kinh 16n nhét cta chi tiét trude gia cong(mm)
2.1.3.2 Buoc tién S:
La khoang dich chuyén tuong doi giita dao va vat sau mot vong quay theo
huéng tién dao.
Pon vi: S =mm/v
2.1.3.3 Chiéu sdu cdt t:
La khoang cach giita bé mit da gia cong va bé mat chua gia cong.
= I:)—_Ol(mm)
2
D: Buong kinh chi tiét trude khi gia cong.
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

d: Buong kinh chi tiét sau gia cong.

Tap hop céc yéu to: v, S, t goi 1a ché do cat.
2.1.3.4 Dién tich I6p cdt:

Dién tich cit dugc xac dinh trén mat phiang chita ludi cit chinh cat qua viing cét
got khi ludi cat song song véi mit phang ngang ( 1- 0 ) thé hién trén hinh vé
H2.1.

Dién tich d6 tinh nhu sau:

F. =S *t=a*b (mn’)
Trong do:
- b: chiéu rong cat ( chiéu rong b chinh 1a chiéu dai ludi dao 1am viéc).
b=
sin @
- a: Chiéu day 16p cat 1a khoang cach giira hai vi tri Iudi dao cat khi dao thuc hién
1 bude S

a=Ssin Q.
2.1.3.3 Thoi gian chay may:
Thoi gian chay may 1a mot thanh phan chinh cta thoi gian gia cong mot chi tiét
(viét tat) Tm coOn goi 12 thoi gian dao thuc hién gia cong phoi.

Thoi gian chay mdy tinh nhu sau:

y I A
Tm= =i
As T 7=
Trong d6: i B B B
A : Khoang chay t6i A =t.cotgp AL P
y: Khoang chay qua y= t.tgo, % L N
i: s0latcat

H2.2: So do tinh thoi gian chay mdy
L : Chiéu dai hanh trinh L = [ + i(A +y)
Chu y: Khi tién ngang :

2.1.4/ Hinh dang két cau dao tién
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

ludi cat phu mit truGc

Iudicat chinh

mii dao

mat sau phu

mat sau chinh

H2.3 : Két cdu dao tién

2.1.4.1 Cdc b6 phdn cua dao tién:

Dao tién chia 1am hai phan: Phan lam viéc va than dao.

a)Phdn lam viéc:

Phan lam viéc ( phan cat ) do cdc mat sau tao nén:

*  Mit truGe: La mat theo do6 phoi thodt ra trong qué trinh cét, 1a mat luon

ti€p xdc vGi phoi trong quda trinh cat got.
Mt sau chinh: Mat dao d6i dién v6i bé mat dang gia cong cua chi tiét.
Mt sau phu : Mat dao d6i dién v6i bé mét da gia cong cua chi tiét.

Chu y: Mdt sau va mdt trudc khong nhdt thiét la mdt phdng, né cé thé la mdt
cong hodc gdp khiic tuy theo yéu cdu qud trinh cdt.
Giao tuyén cidc mat phing tao ra céc ludi cat clia dao, ta c6:
* Ludi cat chinh: Giao tuyén mat trudc va mat sau chinh ¢6 nhiém vu cét
cht yéu trong qua trinh cét got.
* Ludi cat phu: Giao tuyén clia mat trudc va mét sau phu.
* Mii dao: 12 phin ndi ti€p gitta ludi cat chinh va ludi cat phu.
Miii dao ¢6 thé nhon r = 0, hodc ¢6 ban kinhr = (0,1 + 2) mm.
b) Than dao
Dé thong nhat cdch nhan ra céc goc clia dao va su anh hudng clia chiing t6i qua
trinh cit ta can biét cdc mat phang c6 lién quan t6i qud trinh cat.
*  Mat phang cat: ( Mat cat ) 1a mat phang tao thanh béi ludi cat chinh va
vécto toc do cat tai diém xét clia ludi cat.
Néu ludi cat chinh cong mat cit tao bdi duong tiép tuyén vdi ludi cat chinh tai
diém dang xét vé6i vécto toc do tai diém d6 ciing cong.
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

N

Mat cat

Mat day

H2.4: Cdc mdt lam viéc dao tién

*  Mait ddy: LA mat phiang vuong véi vécto toc do cat ( tai diém xét ) do d6
mat ddy luon vuong géc véi mat cit.
Dao bao, dao tién mat day song song véi mat ty cta than dao.
* Tiét dién chinh: La mat phiang vuong géc véi hinh chi€u ludi cit chinh
trén mat day.
* Tiét dién phu: La mat phang vuong géc véi hinh chiéu ctia ludi cat phu
trén mat day.
2.1.4.2 Cdc goc cua dao:
a) Cdc goc cua ludi dao
Cic géc cha ludi dao dugc x4c dinh trén mat phang ddy ( mat phang co ban )
bang c4c vét cia mat phang chiéu lén né:.
Xéc dinh cac géc ¢, ¢ |, ®
Mat déy

H2.5: Cdc goc dao
¢ : GOc léch chinh 1a géc hop boi hinh chi€u ludi cat chinh trén mat ddy va
hudéng tién cua dao.
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

¢ , : G6c léch phu 1a géc hop boi hinh chiéu ludi cat phu trén mat diy véi
huéng trén dao, thuc t€ dao tién ¢6 ¢ = 30° +90° ¢, = 5"+ 45°

< Vet tiép dién chinh
N

|
H2.6 Cdc goc dao biéu dién trén cdc mdt tiép xiic

X-X

'\{d

3

H2.7 : Cdc géc lam viéc cua dao
»  Goc ldy trén mdt phang tiét dién chinh : ta can xdc dinh cac goc v, a, B,

d.
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

*  Goc trude vy ( goc thodt ) : Goc gilta mat truGe va mat ddy thong thudng
vy = (6 +20)°

*  Goc sau o : goc gilta mat cit va mit sau.

*  GOc sac B : gbc gitta mét trude va mat sau.

*  GOc cat  : goc gilta mat trudc va mat cat

Géc 14y trén mat phéang tiét dién phu ta dugc cdc goc v, oy, By, Oy,

Trong d6 ta chi can luu ¥ o,1a goc ¢6 anh hudng dén luc cét va chét lugng bé

mat thuong o, = a.
= Géc ldy trén mdt phdng cdt ( mdt cdt )

B %

H2.8: Géc ndng cua dao tién

* G6c nang A: La géc gbc nghiéng cua ludi cat chinh hop boi 1udi cit chinh
v6i mat day di qua miii dao, quy udc néu:

Ludi cat nam trén ( Géc (ludi cat va vécto van toc) < 90°) A > 1.
Ludi cat truing  (G6c (ludi cit va vécto van toc) = 90°) A =1.
Ludi cat nam dudi (Géc (1udi cat va vécto van toc) > 90%) A < 1.
Goc A thong thudng = (+15%) — (-15°).

»  Goc ldy trén mdt phang doc va ngang truc dao:

Trong qud trinh ché tao ciing nhu mai stta dao do chuyén dong diéu chinh
clia may mai chuyén dung khi ga dao nguoi ta can biét cac géc khong trén
mit phing doc va ngang (truc dao) xx,yy.

Ta can xdc dinh oy, V4, @, , Y, Quan hé giita géc a, y trén mat phing chinh
v6i mat phang doc va ngang nhu sau:
tg v, =1tgycosQ L tgisin@
18y, =tgysing ttgicos@
cotgay, = cotgacos@ 1 tgAsin@
cotga, = cotga sin L tgAcos@
Dau trén tng véi gia tri A > 0, dau dudi tng véi A < 0
2.1.4.3 Su thay doi goc cua dao khi lam viéc
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

a) Su thay doi géc cua dao do gd ldp
* Do miii dao gd khong ngang tam:
*  Khi g4 dao thap hon tam

¢

Ah
V1

H2.9: Truong hop gd dao thdp hon tdm
Khi g4 dao thdp hon tam hé mat phang (m cat, m ddy) xoay di mot géc t:

Sin (1) = AN

Ah: d6 cao (thip) cua miii dao so v4i tam may.

r : ban kinh chi tiét gia cong (mm) do d6 cac géc c6 su thay déi nhu sau:
Yi=Y-T; o,=a+71 (Y., : goc thyc).

Do truc dao khi ga khong thang géc v6i dudong tam may:

o

-—-
{
\

e o
\ AY
\

Lo

H2.10: Truong hop truc gd dao khong thing goc véi duong tam mdy
* Khi duong tam dao khong vudng géc v6i tam mdy thi géc ¢ , @, c6
su thay doi nhu sau: ¢, =@ £ 1
Su thay d6i budc dao cho géc tién:
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

Sd .

T
/
/ //
/ /
/ /
! /
/
/
/
/

/
/
/ (¢8

H2.11 Truong hop dao tién ga cao hon tam
Khi dao lam viéc mat gia cong la mat xoan do d6 mat cat nghiéng di mot géc

"

Khi ¢ =90 thi tgp=%.

Néu @ #90° thi tg 1 = tgusine = % sing tga.
Chuyén md tiét dién doc sang tiét dién chinh dp dung cong thiic :
tgx

tgo, = —
sin @

Do do tur sing suy ra tga = tgo, sing) goc thuc lic nay s€ lay, =y +
o, =0 - U
T nhitng anh hudng trén chung ta rit ra nhitng két luan sau:
*  Khi gia cong tho luc cét 16n dao chiu uén. Vay mudn géc dao khong doi
ta ga dao cao hon tam mot khoang:

3
Ah-f= 2
3EJ
f: b6 vong(mm)
Q: Luc uon xién (KG) h: chiéu cao dao chiu uén(mm)
J: Momen quan tinh (mm®) E: Modun dan hoi(KG/mm?)

* Khi gia cong tinh nén ga bang tam hodc thap hon tam dé tranh sai hut
kich thudc lam anh hudng téi do bong.

* Khi gia cong budc tién nhu gia cong ren can phai mai thodt y va géc sac
o bu trur sy anh huodng cua goc .

* Khi tién ddt S nho thi p nhd nhung khi cat gan tam chi ti€t D nhd p 16n
khi g 2 o thi o < 0 nén mat sau dao de 1én bé mat dugc gia cong lam chi
ti€t gay trudc khi dao cét t6i tam chi tiét.
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

(7 ,(7 s e

[

a) Dao tién ddu thing b) Dao tién d4u cong ¢) Dao vai

9_

|
|
T
QDO
\%\§
\i
Ll

d) Dao tién 16 sudt e) Dao tién 16 kin

H2.12 Cadc loai dao tién

Tuy theo dac tinh gia cong ta chia dao ra c4c loai sau:
2.2.1/ Dao tién ngoai:
Dao tién ngoai gom co:

*  Dao tién dau thang

* Dao tién dau cong

* Dao vai

Trén H2.12 trinh bay cic loai dao tién, dao tién dau thing 1a loai dao thong
thuong nhat dung dé gia cong mat tru ngoai, hinh dédng don gian dé ché tao, dé
mai sua.

Dao tién ddu cong con goi 12 dao van niang ¢ thé gia cong mat ngoai va xén
mat, dau dao nay thudng ¢ =¢ = 45° . Tiét dién than dao thudng vuong nén cé
kha nang uon doc va ngang nhu nhau.

Dao vai cong dung chu yéu 1a dé gia cong tru bac c6 géc ¢ =90° do dic diém

ndy luc ddy dao Py = 0 nén cdn dé gia cong truc co ty s6 %> 5.

2.2.3/ Dao tién mdt trong:

Dao tién mit trong gom cé dao tién 16 su6t va dao tién 16 kin

Dao c¢6 2 phan: phan trude tron dé giam bét dién tich lam ting kha nang gia
cong 16 nhé chiéu dai phan tron phu thudc vao chiéu sau 16, vay than dao yéu
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Nguyén ly cat & Dung cu cat
Chuong 2 : Khai niém vé tién va dao tién

nhat 12 chd nho, sau (ddu dao c6 ¢ = 90° khi tién 16 kin), c6 thé tham khao hinh
veé dudi.

2.2.4/ Cac loai dao tién khac:

e Ot O
A
2] LN
a) Dao tién cat dut b) Dao tién ranh c¢) Dao tién dinh hinh

H2.13 Mot s6'loai dao tién ddc biét

Dao tién ranh, tién cat, tién dinh hinh: cac loai nay c6 profin ludi cat phu thudc
vao profin chi ti€t gia cong.

Dao tién cét ranh thong thudng c6 P = 90° , 2 goc ¢ , = ( 1-2)° do d6 dau dao
yéu.

CAU HOI ON TAP CHUONG 2

Trinh bay cdc yéu té cat khi tién(v, S, t, F, T,).

Hinh dang, két cdu dao tién.

Cdc goc lam viéc cua dao.

Trong qud trinh tién cdn luu ¥ nhitng ddc diém gi( két ludn rut ra tir cdc
truong hop gd ldp dao va dnh huong cia dao trong qud trinh tién)?

Cdc loai dao tién va pham vi su dung cua ting dao?

R~

e
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CHUONG 3

Bai 3
QUA TRINH CAT GOT KIM LOAI
(6tiét)

1. Muc dich :
+ Nghién citu cdc hién tugng xay ra trong qua trinh cat va anh hudng ctia né.
2. Yéu cau :

+ Nam dugc céc hién tuong bién dang va cdc nhan t6 anh hudng.
+ Quan hé giita bién dang va cdc van dé khac dé dé ra dugc bién phap
khéc phuc.

3.1 Su hinh thanh phoi va cac loai phoi

3.1.1 Su hinh thanh phoi :

+ Ldp kim loai bi cat ra trong qud trinh gia cong co khi dugc goi 12 phoi.

+ Su tao thanh phoi chi phét sinh khi luc P dt 16n dé€ tao ra trong 16p cat mot
ting suat vuot qua giGi han bén cua vat liéu gia cong.

H3.1 Mién tao phoi
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Qud trinh hinh thanh phoi xdy ra nhu sau :

Dao dudi tac dung cua luc P di vao vat liéu gia cong , mat trudéc nén vat
liéu , néu dao tién thém vat liéu gia cong phat sinh bién dang dan hoi réi mau
chéng chuyén thanh bién dang déo, bé ddy a ban dau suy bién thanh bé diy
a,, phoi chuyén dong theo mit tru6c ctia dao va chiu thém mot bién dang phu
do ma sat v6i mat trude dao.

* Khi nghién ctu t6 chitc t€ vi khu vuc tao phoi ching to : Truéc khi
thanh phoi 16p kim loai bi cat qua mot giai doan bién dang khu vuc nay
goi 1a mién tao phoi ( AOE)

- OA : duong phat sinh bién dang déo dau tién.

- OE : duong két thic bién dang déo.

- OA, OB, OC, OD, OE : la nhitng mat truot , kim loai bi trugt theo
mat do.

Trong qud trinh cét , ving tao phoi AOF di chuyén theo dao. Vung nay rong
hay hep phu thudc vao nhiéu yéu td : vat liéu gia cong , hinh dang dung cu
cat , ché do ct ... nhung chi yéu 1a toc do cat.

To6c do cat cang cao , mién tao phoi cang hep c6 thé dan dén vai phan tram
milimet va coi nhu xay ra trén mat phang OF nghiéng v6i phuong chuyén
dong dao mot goc 0, 0 goi 1a géc trugt : dac trung cho huéng va gia tri bién
dang déo trong mién tao phoi.

tg0 = cosy/(k-siny)
3.1.2 Cac loai phoi

a. Phoi vun b. Phoi xé&p c. Phoi day
H3.2 Cdc loai phoi
Tuy theo vat liéu gia cong , thong s hinh hoc ctia dao va thong s6 cat , phoi
cét ra c6 thé c6 nhiéu dang khdc nhau.

* Phoi xép : khi gia cong vat liéu déo ( nhom, dong thau... ) toc do cat
thap , chiéu ddy cat 16n , géc cat tuong doi 16n. Phoi kéo dai ting doan
ngan mat d6i dién v6i mat trude béng , mat kia ¢6 nhiéu gon nit , phoi ¢
dang tirng dot xép thanh.

* Phoi day : thu dugc khi gia cong vat liéu déo khi téc do cat cao ,
chiéu day cat bé , phoi kéo dai lién truc , mat cat d6i dién mat trude dao
rit bong mat kia hoi bi gon — Phoi bién dang it qua trinh cit dé dang.
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* Phoi vun : khi gia cong vat liéu gion ( gang , dong thau cing ). Vi
vat liéu gion khong qua giai doan bién dang déo, c6 hé so lién két Zk
kém (nén dut khong truot ), do dé do bong chi ti€t khong cao.

3.2 Bién dang kim loai trong qua trinh cat.
3.2.1/ Bién dang binh qudn( BDBQ) va bién dang tong céong( BDTC)

Bién dang kim loai 1a nguoén goc phat sinh ra cic hién tuong : luc , nhiét ,
ma sét , hod 16ng.... Nghién ctu su bién dang trén dién tich cat, ta néu lén
hai khai niém:

*  Bién dang tong cong : Su bién dang toan bo hat tinh thé kim loai trén
dién tich 16p cat.

*  Bién dang binh quan : Su bién dang trung binh clia 16p cét ta coi 1a bién
dang 16p kim loai cach ludi cit mot doan a/2 .

S& di ¢6 2 khéi niém trén vi bién dang trén dién tich cat khong déu gén
ludi cat thi kim loai bi bién dang nhiéu hon. Tir khdi niém trén ta co:
BDTC=BDBQ.F_;,

O 9

VoV

4

H3.3 Dién tich I6p cdt

Nhan xét :

*  Khi so sanh 2 qud trinh cdat ma S*t bang nhau ta cé thé so sanh bdng
bién dang déo tong cong nhung khi S*t khdc nhau phdi so sanh bdng bién
dang binh quan.

Mboi loai bién dang dac trung cho mdi hién tugng khac nhau.
Thi du : BDTC dic trung cho su tiéu hao cong sudt cat got.
BDBQ dac trung cho hién tugng co rit phoi.....

3.2.2 Cdc nhdn t6 dnh huong dén bién dang : Su bién dang ctua kim loai

phu thudc vao nhiéu yéu t6 vat liéu , luc cat , hinh dang dao , ché€ do cit...
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3.2.2.1 Anh hudng ciia kim logi gia cong :

Vat liéu déo : néu ZB cao kho bién dang va nguoc lai

Vat liéu gion : d6 ciing HB cao khé bién dang va nguoc lai

Z3B: biéu hién siic lién két mang kim loai , khi ZB hoi cao su lién két chat
ché nén luc 16n méi dé bien dang ching.

3222 Ché'docdt(vS,t):
* Anh hudng cta t : khi t bién déi thi b thay déi , a khong déi do d6 BDTC
thay doi
* Anh hudng cta S : khi S tang thi b = cost , a ting — BDTC tang it ,
BDBQ giam va ngugc lai.
* Anh hudng clia v : khi ting v thi F ¢ = cos St nhung nhiét cit ting
lam bién dang thay déi nhu sau :
v tang tir 0 dén 50 m/phiit nhiét tang , hé s6 p ma st ting luc can cat got
tang — b dang tang.
v > 50 m/phut 16p phoi ti€p xtic mat trudc chay ra tao ra 16p bén trén
thi p ma sat giam do d6 bién dang giam.
3.2.2.3 Hinh ddng hinh hoc cua dao -

* Gdc thodt y : khi y ting — géc cat § giam , su chén ép kim loai trong
khi cit it , phoi thoat dé bién dang giam.

* Géc st o : o 16n ma sat gitra dao va chi ti€t giam , bi€n dang giam

* Goéc o : khi ¢ tang thi b giam va a tang ( vi b=t/sin¢ va a=s.sin@),
do d6 bién dang thay déi theo ham sin nhung néi chung ¢ tang bién dang
giam

* Ban kinh miii dao : khi tang r ban kinh miii dao bién dang tang.

Ngoai cdc yéu to ké trén cdn cin ké dén 1a dung dich tu6i : dung dich
tudi thuong la giam nhiét va boi tron do d6 bién dang giam .

3.3 Cac biéu hién cua bién dang kim loai

Phan nay nghién cttu mot s6 dac trung cho bién dang, d6 1a co s& dé x4c
dinh cdc nguyén nhan can trd qud trinh cat got va ¢4 bién phap khac phuc.
3.3.1/ Hién tuong co phoi :

3 .3.1.1 Hién tuong :

Dué6i tac dung cua luc cat phan kim loai chiu bién dang déo mang tinh thé
x0 1éch va truot 1én nhau theo phuong luc tic dung lam cho chi€u dai phoi co
lai , chiéu day phoi 16n Ién hién tugng dé goi la co phoi. Néu cho ring thé
tich khoi kim loai trudc va sau bién dang khong déi va bf = b thi ta c6 :
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K=L/L,=a,/a=F/F

K : hé s co phoi.

\7 , L, a: chi€u dai , chiéu day 16p kim loai can
/ cat

/ L1,a: chiéu dai , chiéu day phoi.
///‘ Phuong phéap xac dinh hé s6 co phoi : dugc

c::L xdc dinh bing 2 phuong phap.

H3.4 Hién tuong co phoi

* Truc ti€p : do truc ti€p chiéu dai ddy phoi cat ra biang dung cu do
chiéu dai hodc bang kinh hién vi.
* Gian ti€p : do chicu dai phoi va can trong luong phoi ( 4p dung phoi
daitr 5+ 10 mm ).
7 m
K=F./F=| &£ = —_
o/ (Sot ;/LlSt]

Trong do6 :
m : khoi luong phoi.
v :khoi lugng riéng.
S, t : budc tién dao va chiéu sau cit.
L, :chiéu dai cat phoi.
3.3.1.2 Nhdn xét :

* Khi K tang dan dén bién dang binh quén tang va ngugc lai

* K c6 thé 16n hoic nho hon don vi

Vidu:

Hop kim Titan BT2 :

- v = 5m/phiit K=1,6

-v=35+50m/phit K=1

- v =100 m/phut K=0,8

* Cac nhan t6 1am bién dang binh quan tang lam cho K tang.

* Ngudi ta chiing minh dugc bién dang déo s& cuc tiéu khi K = 1.

3.3.2/ Hién tuong leo dao ( phoi bam ) :

3.3.2.1 Hién tfuong : Khi cit phoi day trén mat truéc dao ké ngay ludi cét
thuong xuat hién nhitng 16p kim loai c¢6 ciu tao t€ vi khac véi vat liéu gia
cong va dao. Néu 16p kim loai ndy bam chic vao dao thi goi 1a leo dao.

Do bién dang 16n d6 cung leo dao = 2,5 + 3,5 1an do cing vat liéu gia cong.
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loai 2 Y Joai 1

SN

loai 2

H3.5 Cdc loai leo dao

3.3.2.2 Cdc loai leo dao : Nhiéu cong trinh nghién citu cho thay ¢6 2 loai leo

dao

* Leo dao 6n dinh : ndm doc theo 1udi cat trong sudt qué trinh cat ,
loai ndy gébm mot so 16p song song v4i mat true hinh thanh khi cat thép
vGi chiéu day bé.

* Leo dao chu ky : gom hai phan, phan nén sit v4i mat truGc cla
dao (1a leo dao loai 1), trén nén 1a phan thit 2 goi l1a phan 16i sinh ra va
mat di nhiéu 1an trong mot don vi thdi gian. Su xuat hién leo dao 1am cho
goc cit dao trong khi cét luon luon thay doi.

Thi du : Thuc nghiém khi cét thép 45 bang dao thép gi6( khong tudi nguoi)

chiéu cao ctia leo dao bang 90,7 um .

3.3.2.3 Giai thich :

Diéu kién hinh thanh va mat di cua
leo dao c6 thé giai thich bang hinh vé
sau .
Trong dé :

T luc ma sat gitra phoi va mat trudc
dao.
S luc tho4t phoi.
Q luc ma sat trong noi bo kim loai bi
cat.

H3.6 Cac luc tac dung trong hién tuong leo dao

Do mat trude chiu ap luc 16n va do mat truée khong tuyét déi nhan nén 16p
kim loai ndm sdt mat truéc cb téc do di chuyén cham trong diéu kién khi
thing luc ma sat trong ndi bo kim loai s&€ ndm & mat truGe dao tao thanh leo
dao khi T> S+ Q hinh thanh leo dao. Khi chiéu cao h 16n dan siic bam leo
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dao gidm T< S+ Q lap titc leo dao bi pha huy ( cu6n theo phoi ) qud trinh
lai 1ap lai.
3.3.2.3 Anh hudng ciia leo dao :

* Khi gia cong tho hién tuong leo dao ¢6 1oi vi né lam tang goéc trudce ,
phoi thodt d& , ngoai ra n6 bao vé ludi cat.
* Khi gia cong tinh ta khong mudén c6 leo dao vi né lam hut kich thude

va lam giam chit lugng bé mat gia cong , gay rung dong khi cat got.
3.3.2.4 Cdch khdc phuc leo dao :

* Dung bién phap giam ma sat gitta phoi va mat truéc dao, tang goéc
trudc , mai bong mat trude , dung dung dich tuéi ngudi....
* Vi toc do cat 1a nhan t6 anh hudng nhiéu dén leo dao ta st dung toc

do ngoai vung leo dao nhu sau :

Gia cong kim loai do cting trung binh v > 60 + 70 m/ph

Gia cong nhom v > 250 + 300 m/ph
3.3.3/ Su hoa citng :
3.3.3.1 Hién tuong : Do 16p kim loai ti€p xic véi dao bi bién dang, mang
tinh thé kim loai bi x0 léch di 1am do ctng tang 1én goi 1a su hod cting. Chiéu
sau hoa cung c6 thé t6i 2 mm va do cing c6 thé ting t6i 3 + 4 14n.
3.3.3.2 Nguyén nhdn: Hoa ctng la mot bi€u hién clia bién dang déo vi vay
nhan t6 nao lam bién dang tang thi hoa ciing nhiéu.
Thi du : khi dao bi mon ban kinh cong hon 1udi cat ting do d6 bién dang déo
tang.

3.4 Cac hién tuong xay ra trong qua trinh cat

3.4.1/ Hién tuong rung dong :

Trong qua trinh cat got luon luon phét sinh ra rung dong , 1am anh hudng
dén chat luong gia cong , dé gdy miii dao.

C6 2 loai rung dong : rung dong tu rung va rung dong cudng bic ( con goi
la rung dong tu chan va ngoai chan ).
3.4.1.1 Rung dong cuéng bucc: sinh ra do cdc nguyén nhan sau :

* Luc cat got khong déu do thuc hién cit got gidn doan nén luong du
gia cong khong déu.

* Luc ly tam do cdc bo phan quay khong can bang ( mit can bang
dong) gay nén.

* Rung dong do cac may bén ngoai tac dong.

Khéc phuc rung dong cudng biic : ting do ciing ving mdy , dao , d6 ga ,
nang cao do chinh xac khi ché tao phoi, dat nhitng may khi lam viéc c6 do
rung dong 16n : dap , dot , ren... xa nhitng mdy lam viéc chinh x4c.
3.4.1.2 Rung dong tu phat : sinh ra do cic nguyén nhan sau
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Luc ma sét gifta phoi va dao bién déi ( trong khi cét phoi vun , phoi roi ).
Su hod ciing khong déu.
*  Su thay doi do cao h clia leo dao.

Céc nguyén nhan trén hinh thanh trong khi tao phoi né chi ¢6 thé khic phuc

giam b6t khong thé loai trir hoan toan.

3.4.2/ Chdt luong bé mdt gia cong :

Chat lugng bé mat gia cong cua chi tiét duoc ddnh gid bang 2 yéu to :
* Co ly tinh 16p bé mat.

* Do béng 16p bé mat gia cong.

Phin ndy ta nghién cttu vé do bong bé mit gia cong vi né biéu hién 1o rét
nhét su anh hudng cta viéc chon dao , ch€ do cat tGi chit lugng bé mat gia
cong.

Nguoi ta chia vao cac chi tiéu Ra ( d0 cao trung binh s6 hoc ) Rz ( do cao
nhap nho ) chia do nhin ra 14 cdp V 1 + V 14 theo tiéu chudn cii va cap
chinh xac IT gom 20 cap( ITO1, ITO, IT1...IT18).
3.4.2.1 Anh hudng ciia do béng bé mdt tdi tinh ndng lam viéc ciia chi tiét :

*  Tai dinh 16i 1dm gay ting sut tap trung tai d6 néu dé ban va am uét gay
an mon kim loai.

*  Poi v6i moi ghép : do nhap nho dé bi nén l1am thay doi diac tinh moi
ghép.

Nhiing nguyén nhdn chit yéu va bién phdp khdc phuc :

Diéu kién gia cong :

*  Vat liéu gia cong qua mém dé hinh thanh leo dao , gy rung dong , do
bdéng giam.

*  Vat liéu gion : phoi vun , luc cat thay d6i gay rung dong do béng giam.

3.4.2.1 Anh hudng ché do cdt -

Trudc hét ta tinh chiéu cao vét rang luge dé lai trén chi ti€t do qué trinh gia

cong
Khir # O
CH=S*/8r
—S
I H I
<"
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H3.7 Tinh do nhdam khi gia cong

Nhdn xét : Mudn giam chiéu cao nhdp nho ta c6 thé giam S, @, @1, va r
nhung chi ¥ rang :
- Giam S anh hudng dén nang xuit chi tang khi cac yéu t6 khac da giai

quyét.
- Giam ¢ , ¢ 1, thi luc Py tang phu thuoc hé thong may dao cé cing
viing khong.

- Tang r doi v6i dao hop kim mai r 1a kho khan do vay ngudi ta co thé
thay bang ludi cat n6i ti€pc6 @o=0c6f=(1+2) mm.
3.4.2.2 Mot so' thong so khdc :

"

7N

= m/phtit
vV, V, ,=(60+70) V=100 20 40 60 80100 120

H3.8 Cdc thong s6 anh hudng dén do bong

- Toc do cat : trong cdc nhan t6 ch€ do cat thi toc do ¢6 anh hudng 16n nhat

dén do bong.

*  Vat liéu déo : khi toc do cat ngoai vung hinh thanh leo dao bién dang khi
cat giam it rung dong do bong tang (v > 60 <+ 70 m/phuit).

*  Vat liéu gion : & t6c do thap phoi dut theo bién giGi han tinh thé do béng
thap , & téc do cao tinh thé bi cat ngang nén nhap nho bé mat giam.

* Goc sau o : khi o tang , dién tich tiép xtc dao va chi tiét giam , ma sat
giam , d0 bong tang.

*  GOc caty : giam goc cat & ( tang y ) thoat phoi dé hon , phoi it bién dang ,
do bong tang.

*  Dung dich tron nguoi : 1a mot nhan t6 anh huéng 16n dé€n do bong , chon
duoc dung dich tron nguoi thich hop trong cting mot di€u kién gia cong
nang cao do bong 1én mot cap.

3.5 Dung dich tron nguoi (tuéi nguoi)

3.5.1/ Tdc dung cua dung dich tudéi trong qud trinh cadt :

* Dung dich tudi trong qua trinh cat 1am giam nhiét do khu vuc cat
lam tang duoc téc do cat , dao bén hon , do bong tang.
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* Nang cao dugc do chinh xac kich thudce ( chi tiét va dao khong gian
nd vi nhiét ).

Boi tron ma séat do d6 giam cong sudt cit.

* Trong diéu kién c6 boi tron qud trinh cét c6 thé chuyén tir phoi 10i ,
x€&p sang phoi day.

3.5.2/ Yéu cdu co bdn cua dung dich tudi :

* Thu nhiét tot v6i toc do lam nguodi cao.

Phai ¢6 tinh boi tron ¢6 1gi cho viéc nang cao nang suat , do0 bong bé mat.
Phéi c6 tinh 6n dinh hod hoc , khong tic dung hod hoc véi chét khac ,
oxy hoa khong gay bién chat.

Khong c¢6 axit , kiém manh lam gi may va hong do cong nhan.

Khong c6 mui kho chiu , khong doc lam hai stic khoe cong nhan. Hién
nay dung dich tu6i dang dung van con nhugc diém mui hang khé ngti ,
cé hoat tinh lam gi may.

3.5.3/ Mot so dung dich tudi thong dung :

3.5.3.1 Nuoc tuoi :

* Thanh phan :

- Loai 1 : Nu6c + (1 + 1,5 )% NaNO,; + ( 0,4 + 0,6 )% Na,CO;.

- Loai 2 : Nu6e + (0,25 + 0,3 )%NaNO; + (1 + 1,5 )% Na,COy

Su c¢6 mat NaNO; , Na,CO; lam mém nudc , tang tinh boi tron.

*  Pha ché : Pha Na,CO; v6i H,0 & 38° C sau d6 d6 them NaNO, dé 12 gio
sau d6 dem loc va str dung.

*  Uu diém : ré tién dé pha ch& , lam nguoi t6t , khong gi , dé bao quan.

3.5.3.2 Ddu hoa tan nhii tuong ( Emunxi )

* Thanh phan : NuGc xa phong + axit hitu co + con. Dung dich nay mau
stta , mui hang , tinh luu hoa cao , néu thém vao dung dich 1 Iugng luu
huynh ta duoc dau hoa tan c6 hoat tinh cao.

* Cong dung : & nude ta nha may co khi Ha Noi st dung loai nuéc boi tron

sau
- Khi mai : 5% émunxi + 3% CaCO; + 2% Na2NO3 + H20
- Khi tién phay : 3% émunxi + 3% CaCO; + 0,3% Na2NO3 +
H20.
Khi gia cong trén may chinh xdc pha thém dau chay mdy , hoac nhua thong
chong gi.
3.5.3.3 Dau tuoi :

- Thanh phan bao gébm céc loai dau khodng vat , dau hén hop , dau thuc vat ,
dau dong vat.

+ Loai 1 : 20% m& lon + 2% luu huynh ( bot ) + 39% dau hoa , 39% dau may
sO 10.
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+ Loai 2 : 20% dau may den + 2% luu huynh ( bot ) + 39% dau hoa , 39%
dau may s6 10.

Téac dung : chu yéu la boi tron , hit nhiét va thAm nhap kém , thuong dung
khi gia cong tinh.
3.5.4/ Phuong phap tuéi dung dich :
3.54.1 Yéu cau khi tuoi :

* Tudi ding vao ving can tudi.
* bt luc luong can thiét.
* Khong anh hudng dén cong nhan san xuat.

™

¢

”””

(@) (b) © (d)
H3.9 Cdc phuong phdp tuoi nguoi
3.5.4.2 Cdc phuong phap tudi nguoi :

* Khi tién : khi tién thong dung la tudi tir trén xuong viéc tudi don gian
nhung can luu lugng 16n méi dam bao yéu cau can thiét ( hinh a ). Khi
gia cong kim loai cting nguoi ta dung phuong phdp tudi tu dudi lén
phuong phdp nay wu diém I3 tu6i truc ti€p vao ving cé nhiét do cao
nhung cian dam bao kin tranh dung dich vang ra ngoai ( hinh b) ngoai ra
con dung phuong phap doi luu phuong phap nay chu yéu lam nguoi dao
bao vé tot nhung ché tao dao phic tap(hinh c).

* Khi phay : tu6i dung dich dat & phia dao di ra khoi cung ti€p xtc ( dé
dao khoi bi tuot )(hinh d).

3.5.4.3 Luu luong tuoi :

Luu luong tuéi phu thudc vao phuong phap gia cong va tinh dung dich.
* Khi tién : tudi nude + dau hoa tan ( 10 + 12 ) lit/phuit.
* Khi phay : tudi nudc , dau luu hoa ( 10 = 20 ) lit/phuit.
* Khi mai : tudi H20, dau hoa tan 20 lit/phdt.
* Cat ren, cat banh rang H20: dau luu hod ( 3 + 4 ) lit/phiit.
* Chuot : dau luu hoa ( 1 + 3) lit/phut.

3.5.5/ Nhitng chu y khi dung dung dich tuéi nguoi :
+ Chon ding dung dich can tudi.
+ Kiém tra dung dich truéc khi ding:
Kiém tra c6 nhiéu bién phdp nhung chi yéu va don gian dung phénoltaléin.
Kiém tra tinh an mon cua dung dich, nho phénol vao dung dich néu khong
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xuat hién mau hong ching t6 dung dich c6 axit, ta cho thém vao dung dich
mot it Na,NO, dé trung hoa ( phai pha riéng & 38° C r6i méi hoa 1an ) Mt
khac phai kiém tra n€u dung dich phan 16p thi phai huy dung dich d6 béang
cach nho dung dich d6 1én 1 tdm kim loai néu sau ( 30 phit dén 1 gio )
khong c6 vét 60 thi dung dich dé dung duoc ).

+ Luu luong tuéi vira du.

+ Chu y an toan lao dong.

+ bung ky han thay thé€ dung dich.

CAU HOI ON TAP CHUONG 3.

~

. Gidi thich qud trinh hinh thanh tao phoi?

2. C6 nhiing loai phoi nao, ddc diém va cdch thitc tao ra cdc loai phoi
do?

3. Trinh bay cdc biéu hién bién dang ciua kim loai (hién tuong co phoi,

leo dao) va cdch khdc phuc?

Cdc hién tuong xdy ra trong qud trinh cdt?

5. Néu yéu cdu, ddic diém ciia dung dich tron nguoi, trinh bay mot s6

dung dich tron ngudi em biét?

A
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CHUONG 4

) Bai 4
LUC CAT KHI TIEN
(3 tiét)

1. Muc dich:
Nghién citu tdc dung cua céc luc 1én dao cat, phoi, mdy.
2. Yéu cau:

- Téng hop va phan tich dugc luc cit.
- Nam duoc tac dung cla cac luc 1én dao cat, phoi, may.
- Nam duoc cdc nhan t6 anh hudng dén luc cat va tinh dugc luc cat.

NOI DUNG
4.1 Khai niém

Muén thuc hién 1 qué trinh cat, dao nhan 1 cong do dong luc mdy cung cép,
nhd dong luc nay dao tac dong va cat cac phan thira kim loai. Nguoc lai phan
luc ciling s€ tdc dung trd lai vao dao 1 luc bang luc tic dong tir dao vao phoi
nhung nguoc chiéu.

Dao muodn cat got dugc khong nhitng phai thang dugc luc lién két trong noi
bo tinh thé kim loai ma con thing duogc luc ma sét, cong dé dudi dang luc goi
1a luc cat, phan luc 1én dao goi 1a luc can cat got.

4.2 Phan tich va tong hop luc:

H4.1 Phdn tich va téng hop luc
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Khi cat, phoi tdc dung lén mat trude cua dao , phan tich luc bao gém luc
phép tuyén N,, luc ma sit F,, phan tich twong tu mat sau c6 phdp tuyénF,,
luc ma satF, . Hop luc R 1a téng hop cdc luc cac luc 1én dao tién . Dé tién

nghién cttu ngudi ta thudng phan luc téng hop luc R theo cdc hudng tiép

tuyén, huéng kinh va ngugc v6i huéng chuyén dong chay dao.

Ta co:

P, : luc chay dao tiac dung nguoc huéng véi huéng chay dao ( P, can dé tinh
do bén chi tiét trong chuyén dong phu, do bén dao cit, cong suit co ciu chay
dao).

P, : luc huéng kinh nidm trong mat phang nim ngang va vuong géc véi
duong tam chi tiét.

R
H4.2 Phan tich luc

P, 12 luc tié€p tuyén tdc dung theo huéng chuyén dong chinh, trén mat
phang thang ditng va c6 tdc dung can trd chuyén dong chinh.
Ta c6 vécto R=P,+P,+P, = P_+P .
Do 16nP=\P> +P,’ +P,
Khi cat bang dao tién ¢ =45°,1=0°,7 =15° ta ¢4 cdc quan
B hé sau:

P:P:P, - 0,3:04:0,5. Thay vaotaco R 1.1+1,8 P,. Ta
c6 goc hop bdi (P, R)=y =25"+40°. Tir d6 ta thay luc can
chinh P, khong nho hon luc téng hop bao nhiéu, tir do ta
= cht yé&u nghién ciu luc cit 1ap, .
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4.3 Tac dung lén dao va phoi

4.3.1/ Tdc dung cua phdn luc lén dao.
P, gay ra uon dao theo phuong thang ditng da d6 muo6n dao lam viéc ta phai

dam bao sao cho : o, = VF\’/ZI <o, ]
Trong do

1: chi€u dai dao chiu uon.

W, : Modun chong udn, véi than dao c6 tiét dién hinh chit nhat W =BH?/6.
than dao c6 tiét dién hinh tron W,=2D? /32 (cm?).

P, 1a luc ddy dao ra khoi phoi gay nén léch tam dao nhung do nho nén ngudi
ta thuong bo qua .

P, gay uon dao theo phuong ngang .

4.3.2/ Tdc dung cua cdc phdn luc lén mdy:

Véi tac dung cua luc cat P, tao ra momen cat M _=P,D/2, M_ gay xoan truc
chinh, uén trong banh rang mdy, mudn cat got dugc M < [Mt], [Mt] 1a
moOmen xoan 16n nhat cho phép ma truc chiu dugc .

P, két hop véi P, gay uo6n truc chinh va thong qua ban dao gay uén truc tron,
truc vit me.

P, gay nén truc chinh do d6 can
chud y khi chon 6 lan truc chinh, P,
gay can tré chuyén dong ti€n gay

uon cac chi ti€t may, lam tang ap
luc cua ban dao 1én ranh trugt lam
) mau mon ranh truot.
Pz 4.3.3 Tac dung lén vdt gia cong
I Hop luc Pz,Py tao ra moémen xoan
vat va uén vat: P, +P, =Q
H4.3 Luc tdc dung cua dao vao phoi
Q: Gay ra sai s6 vé duong sinh 1am cho chi tiét c6 hinh tang trong hoic loa
ken, day 1a sai s6 hinh hoc chi ti€t gia cong, sai s6 d6 phai dam bao:
Q.L
f= mEsJ

Q=./Py* + Px?

<[f]
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Mam cap Toc kep

GF——— S |

H4.4 Cdc truong hop tién ngodi
Trong do:

L: chiéu dai chiu uén (mm).
m: hé sO cing viing.
E: modun dan hoi(KG/mm?).

Thép E = 2.10° KG/mm?

Gang E = 8.10°KG/mm?

J: momen qudn tinh J=0,05 d*(mm®).

[f] do vOong cho phép

Gia cong tho [f] = 0,2+0,4

Gia cong tinh [f] = 0,05+0,1

Néu khong dam bao di€u kién trén ta phai dung bién phdp ting cling viing
hoic thay déi ché do cat ( gidm t).

Nhu trén ta da biét luc can cat got biéu thi mic do tiéu hao cong suit do
dong luc may cung cip. Muon lam viéc dugc thi phai dam bao:

Ncg < Ndn
Trong do:
PzV
Ncg = —— (KW
& 60.1020 ( )
Pz : Luc cit (N)
v : Vantoc (v/ph)

Nd: cong suat dong co(KW)
n: hiéu sudt may.

4.4 Cac nhan t6 anh huodng téi luc cat

4.4.1/' Vit liéu gia cong:

Tri s6 luc cat phu thudc vao vat liéu gia cong vao co 1y tinh vat liéu, vi du
nhu luc cét khi tién vat liéu déo 16n hon khi tién vat liéu gion.

Thép c6 o5 = 75 KG/mm?, tién gang c6 do ciing bing 190HB lam tiéu
chuan. Khi cét vat liéu khdc s€ diéu chinh bing cdch nhan thém hé s6 K, .
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Dai véi thép: Ky, = (% np

boi véi gang: Ky, = (%}”"

4.4.2/ Toc do cdt:
A Néu ting toc do cat lic ddu luc cit gidm
Pz mot chit vi ¢é xuét hién leo dao 1am bién
[ dang giam, sau d6 bién dang tang 1én do ma
sat lam tang  leo dao, cudi cung thi bién
dang giam nén bién dang c6 bién déi nhu hée
sO co phoi.

4.4.3 Géc sau a:

Néu o cang 16n thi luc cat gidm vi ma sat
dao chi tiét giam — bién dang giam.

20 40 60 80 V(m/p)

H4.5 Biéu do biéu thi sw phu thudc ciia luc cdt vao vdn toc cdt.

4.4.4/ Goc trudc y:

Néu gdc trude y 16n phoi thoat dé hon, dé gay bién dang lam giam luc cat,
qua thuc nghiém anh hudng cta y dén Px, Py nhiéu hon 1a Pz.

4.4.5/ Géc léch chinh ¢:

Véir =0, khi ¢6 dinh t va S, néu ¢ tang thi chiéu day cét tang do d6 hé so
co phoi giam dan dén Px giam.

Néu r # 0 thi ¢ <60°, Pz giam , néu ¢ tang > 60° thi Pz tang vi khi ¢ > 60°
chiéu dai phan cong ludi cit tang, bién dang ting — Pz tang (so véi r=0).

Qua thuc nghiém thay:
¢ tang, Py giam, Px tang mat khac vi Py = Py cos@, Px = Psin

4.4.6/ Goc nghiéng phu @;:

G6c nghiéng phu @, anh hudng khong 16n dén luc cit, @, tang thi chiéu dai
doan cong 1udi cat phu ting, bién dang tang dan dén luc cat tang.

4.4.7] Ban kinh miii dao r:

Khi r tang lam Px, Py tang vi bié€n dang tang Px giam do géc nghiéng chinh
¢ & phan cong ludi cat giam.

4.4.8/ Goc ndng A:

Neéu A thay déi tir (-5° + +5%) thi hau nhu khong anh hudng dén luc cat. Néu
A tang dan dén hé so6 co phoi tang, ap luc phoi Ién mat dao tang lam hé s6 ma
sat tang dan dén céc luc cat déu tang.
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4.4.9/ Vit liéu lam dao:
Chu yé€u anh hudng cua ma sat gitra vat liéu dao va phoi. Néu quy uéce luc
cat thép gid, hop kim ciing BK 1a 100%.

Cat bang dao TK, ....... 12 (90+95)%
Cat bang dao st ....... 12 (88+90)%
4.4.10/ Do mon dao h,:

D6 mon dao 1am cho mat ti€p xtc véi cac mat lam viéc, ban kinh mii dao r
tang, giam & bo phan cat (y,o) 1am bién dang tang, luc cat tang ro rét
4.4.11/ Dung dich tudi: tu6i dung dich 1am ma sat giam dan dén luc cat giam.

4.5 Cong thirc tong quat tinh luc cit:

Téng hop tat ca cdc yéu t6 anh hudng dén luc cit & trén ta ¢ cong thiic thuc
nghiém dé tinh Pz khi chon tién ngoai nhu sau:
Pz = C,, .. S V"™ Kpz (KG)
Trong do:
P, : Luc cat.
P, : Luc hudng kinh.
P, : Luc doc truc.
Cpz: hé s6 tuy theo vat liéu gia cong (bang 17 trang 17 CBDCGCC)
t,S,v ch€ do cat khi tién
- Xpz, Ypz, Npz s6 mii (bang 17 CDCKGCC).
Kpz hé s6 hiéu chinh phu thudc vao cédc yéu t6 anh hudng dén luc cat
- KpZ = sz’KYZ' K(pz. Kiz...Kn
1an luot 1a hé s6 hiéu chinh vé vat liéu gia cong, géc trude, ban kinh, mii
dao, do mon dao...Tra bang 18-19 (CDCKGCC).Tuong tu nhu trén doi véi
P P, chi thay chit z bang chit x,y.
4.5.1 Tinh cong sudt cat:
Nhu trén biét luc can cat got biéu thi mic do tieu hao cong suit do dong luc
may cung cap-muon lam viéc dugc thi phai dam bao:
N <Ngm
PzV (KW)
60.1020
- Don vi: Pz (N), V(v/ph)
Nd: Cong suat dong co.
n: hiéu suat may.
Cha y: Trong khi tinh céng sudt ta bo qua Px, Py vi qud nho so voi Pz va coi
Pz tiéu hao cong sudt mdy cung cdp.
Ta cling bo qua cong suét chay dao trong cong thic:

- Trong do: Ncg =
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g= _PXns W, vi Px qua nho.
60.1020.1000
4.5.2 Thi du:

Nguoi ta tién doc mot truc D = 50 chiéu dai L=300. Vat liéu thép
cacbon két cdu < 0,6% C khong vo cing 6, = 75KG/mm?, tir phoi c6 dudong
kinh Dy = 54 bang dao hop kim cting T5K10 ¢6 két cau nhu sau: F=20x30; ¢
= 459% @1= 10" y =-15% A=0. Qua trinh cit khong tuéi nguoi, tudi bén trung
binh ctia dao T= 50phiit. Xadc dinh ché€ do cat khi gia cong trén may 1A62.
Chi tiét ga trén hai mii chong tam.

Bai giai:
1- Chon chiéu sdu cat:
o _D.-D _54-50
2
kich thudc, vay t=2mm
2- Budc tién.
Tinh theo stic bén can dao

S, = Yp\z/ BH [G}” (mm/v)

Dua vao stc bén vat liéu 1am dao, vat liéu gia cong chon van toc so bo V=
190m/phut (Bang 35-1)

Theo s6 liéu ban dau BxH=20x30; [6],=20KG/mm?.
1=1,5H=1,5.30=45(mm)

Theo bang:

(11-1): Cpz=300; Xpz =1,0; Ypz=0,75; n,=-0,15

(12-1): Kmp=1,0

(15-1): Ko,,=1,0; Ky,,=1,25; KA =1. Vay K =1,25

Thay vao cong thuc

= 2mm <luong du nho> nén ¢ thé chon mot 1an cat 12 dat

S, =0

,= = 4,8(mm/v)

. 20.30°.20
6.45.300.2.1907".1,25
Tinh theo stic bén co ciu chay dao:

Pm
SZ: up Xpx n
1,45C,, V™ K,

Theo may Pm=350KG
Theo bang (11-1): Cp,=339; Yp,=0,5; Xp,=1,0
(12-1): Kmp=1,0
(15-1): Ko,=1; Ky,,=2; KApx=1. Vay Kpx=2
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Thay vao cong thic:
82= 0,5 350 =0,2 (mm/v)
1,45.339.2'.1907%%.2
Theo do chinh xac cta chi tiét gia cong:
Si= v KEJX[f]
1,1.L°CpzT V" Kpz
K=48;E=2,1.10% J=0,05.D% [f]=0,01
48.2,1.10%0,05.50.0,01
S3= 0,75
1,1.300°.300.2".190""*.1,25
Chon S=Smin=0,2 mm/vong theo thuyét minh may chon S,,=0,2
3-Van toc cat:

=0,3 (mm/v).

Cv
Tm.sW
Theo bang (1-1): Cv=273; Xv=0,15; Yv=0,35; m=0,2

(2-1): Kmv=1,0
(7-1):Knv=1,0
(8-1):Kuv=1,0
(9-1):Kov=1,0; Kolv=1,0; Kqv=1
(10-1): Kov=1,0 vay Kv=1
Thay vao cong thic:
273
= 072 02 .1=112 (mm/ph)
S6 vong quay trong mot phuit:
n= 1000V 1000.112

= =713 h
z.D 3,14.50 (v/ph)

Tinh theo cong thuc: V= Kv (m/ph)

z.Dn _ 3,14.50.765

Van toc thuc khi cat: V= =
: ’ 1000 3,14.50

=120 (m/ph)

4- Tinh luc cdt:
Luc tiép tuyén: Pz = Cpz.t*~.S"". V" Kpz(KG)
=300.2'.0,2°7°.120"5.1,25=107 (KG)
Luc huéng kinh Py= Cpy.t®S™.V™ Kpy; KG
Theo bang (11-1): Cpy=243; Xpy=0,9; Ypy=0,6; n,=-0,3
(12-1): Kmp=1
(15-1): Kopy=1; Kypy=2; Kapy=1
Thay vao: Py=243.209.0,209.120°3 2=117 (KG)
Luc doc truc: Px= Cpx.t*P*.S""* V™ Kpx ( KG)
=339.2'.0,2°°.1204.2=89(KG)
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5- Coéng sudt tiéu thu khi cdt.
Tinh theo cong thiic:
_ Pzv  107.120

N= _
60.102  60.102
So sanh véi cong suit 6 bang, may lam viéc dam bao an toan.

=2,14( KW )

CAU HOI ON TAP CHUONG 4

~

. Trinh bay cach phdn tich luc ( truong hop tién ngoai)?

2. Cdch tinh cong sudt cat, luong chay dao theo siic bén thdn dao, siic
bén co cdu mdy?

Cdc nhan té dnh hudng dén luc cdt?

. Cong thiic tinh todn luc cat va gidi thich cdc théong soé” kém theo?

AW
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CHUGNG 5

BAI 5
NHIET CAT VA SUMON DAO
( 2 tiét)

1. Muc dich:
+ Nghién ctiu tic dong ctia nhiét t6i dao va su mon cua dao.
2. Yéu cau:
+ Hi€u dugc ngudn goc cua su phan bo nhiét.
+ Nam dugc cdc nhan t6 anh hudng t6i nhiét.
+ Nam duogc cdc giai doan mon dao, cdc tiéu chuin mon dao.

NOI DUNG

5.1 Nguon goc phat sinh nhiét
5.1.1/ Nguén goc phdt sinh nhiét:

0 6

Khi gia cong thép Khi gia cong gang
HS5.1 Cdc truong hop phdt sinh nhiét
* Trong qud trinh cat got kim loai c6 su chuyén ho4 cong sang nhiét cong do
mdy cung cép dé:
+ Gay bién dang déo trong 16p cat.
+ Thang luc ma sat trén mat thodt va mat sat dao.
D6 chinh 12 ngudn goc chu yéu sinh ra nhiét cat.
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5.1.2/ Cong thirc tinh nhiét cat:

- Tl nhiét lugng ct sinh ra, bang thuc nghiém ngudi ta tinh ra cong thic:
Q-= %( Kcal/ph)

+ Trong do:
- PzV: cong cit got (KGm/ph)
- E: duong lugng cong ctua nhiét E = 427 KGm/Kcal
+ Nhiét luong sinh ra trong viing cat got s& truyén vao dao, phoi, chi tiét, va
khong khi do vay ta co:

Qu=Q+Q,+Q,+Qy
+ Q. Qp Q,, Q4 Qs 12 nhiét lugng tong cong, nhiét lugng tan trén phoi, vat,
dao va khong khi.
- O day ta nghién ctu nhiét trén dao ta thay:
+ Kim loai déo: Khi gia cong nhiét tir ving cat got vao dao tir chd ti€p xic
gita phoi va mat trudc.
+ Kim loai gion: khong hinh thanh phoi day nén ap luc cht yéu 1a mat sau,
nhiét truyén theo mat sau l1a chu yéu 1én dao.

5.2 Su anh huong cac nhan té dén nhiét trén dao
Nhiét lugng sinh ra trén dao trong qua trinh cat phu thudc cac yéu to sau:
5.2.1/ Vit liéu gia cong:

Chu yéu anh hudng cua do bén os va tinh din nhiét cua kim loai thong
thuong kim loai dan nhiét kém khi os tang, luc can 16n dan dén Qtc tangdo
do Qd tang.

5.2.2/ Ché do cat:
5.2.2.1 Chiéu sdu cdt t:
* Khi t tang thi

tTdan dén PzT do d6 QtcTdan dén QdT nhung tT1am cho rong 16p cit bT,

két hop véi FedtTlam cho nhiét luong thodt theo phoi (Qf) 16ndan dén Qd 4.
*  Tong hop lai ta thay: t tang thi Qd tang it.

5.2.2.2 Budc tién S:

Khi STthi luc doc truc PxTdin dén dién tich 16p cit F citT lam cho nhiét

luong thodt theo phoi (Qf)T. Nhung a tang dp luc trén dao 16n do d6 khi S

tang Qd tang vira phai (nhi€u hon khi tang t).

5.2.2.3 Toc do cat:
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Khi tang v: nhiét lugng sinh ra do bién dang giam. Nhung nhiét cit do ma
sat 16n nén khi vTdan dén QdT nhung muc do cham hon su tang v.

5.2.2/ Mot so nhdn to khdc
5.2.2.1 Géc cdt o:
Khi géc cit §T(yd) phoi khé thoat PxTdo d6 QdT , mat khac khac 5T kha
nang tan nhiét vé than dao t6t hon nén Qdy.
* Theo thuc nghiém ta thay:

v Khi & = (65°+75°) nhiét thay déi khong

440 pd dang ké.

420 // 8= ( 75 + 85 )°C nhiét tang do su phat

400 / = nhiét 16n hon su tan nhiét.

w0l |/ i?jomm/v 5.2.2.4 Goc léch chinh ¢

360 \//:ISm/ph Khi ¢ T tai trong giam it Q ¥ it nhung mat

340 o khic ¢T chiéu dai 1udi cit 4 b I géc mii
30°40°50° 60°70° 80°90° dao giam truyén nhiét kém. Két qua:

oT—>QdT

H5.2 Sy phu thudc ciia géc vao vdn toc v

5.2.2.3 Bdn kinh miii dao, tiét dién thdin dao:

KhiR T, F Tdan dén 6°

5.2.2.4 Dung dich tuoi

Khi tudi dung dich tron nguoi thi QdT

Toém lai: Muon xac dinh nhiét dao nguoi ta dung cong thic thuc nghiém sau:
0° = Cy.t5,5". V=K,

Co : hang s6 phu thudc vat liéu dao, chi tiét.

Kg: hé s6 biéu thi quan hé gifta c4c thong s6 khéc véi nhiét do dao.

5.3 Su mon cua dao

5.3.1/ Khdi niém vé su mon va cdc hinh thitc mon cua dao

Trong qud trinh cat kim loai do ma sat giita phoi va mat thodt, vat va mat
truéc 1am cho dao bi mai mon, 1am thay d6i hinh dang géc do dao.
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L f
h
hf

B
E i
(b) (©) (d)

H5.3 Cdc hinh thitc mon dao

Tuy theo diéu kién cit, tinh chat vat liéu gia cong, vat lieu dao:

Dao bi mon theo céc hinh thic sau:
+ Mai mon theo mit sau (hs) : Xay ra khi cat chiéu day bé t < 0,4mm, gia
cong vat liéu gion.
+ Mai mon theo mat tru6e: Xay ra khi gia cong vat lieu déo t > 0,6mm, khi t°
mit tru6c 16n hon t” phia sau.
+ Mai mon ca mat trudc va mat sau: Xay ra khi gia cong nhitng vat liéu dan
nhiét kém, gia cong chat déo ( va ca khi 3 truong hgp trén nhung nho ).

Trong cdc dang trén mai mon theo mat sau la dang mai mon chu yéu va dé
do nhat, ngudi ta dung tri s6 hs ( chiéu cao dién tich bi mai mon theo mit sau
) 1a tiéu chudn mai mon hs : goi 1a do mai mon cho phép hoic tiéu chuidn mai
mon.
+ Chd y: Khi gia cong tinh ngudi to quy dinh 1 tiéu chuin mai mon khéc:
Tiéu chudn mai mon cong nghé ( Pam bao do béng va do chinh xéc gia cong

).

fo

hg (mm) 5.3.2/ Cdc giai doan mai
\ mon:

I
/ Su mai mon dao theo 3 giai
I II / doan

* Giai doan I: Goi la
h su so khoi, dao bi
5 B mon nhanh t© thap
A chii yéu san bang
0 t) t) nhip nho do vét mai
= { (phut) khi d0 bong tang

o mon cham hon.
H5.28 Cdc giai doan mon dao *  Giai cfoan M Su

mon co hoc 1a su mdn cham va 6n dinh .
Giai doan III:
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Mon khdc liét, 12 khi dao dat dd mon cao:hs, ma sat T, t°, dp sudt T—su mon
xay ra nhanh va manh liét, néu ti€p tuc lam viéc thi dao nhanh chéng mat hinh
dang hinh hoc.

Tri s6 hs ( cudi giai doan II ) duoc chon 1am chu4dn mai mon .
5.3.3/ Cdc chi tiéu mai dao:

0 day ta xét viec xac dinh duoc do mon dao thich hop dé di mai dao theo
kinh nghiém ta c6 cac phuong phap sau:
5.3.3.1 Tiéu chudn vét sdang: (Trudng hop a)

Khi dao mon dén diém B ( dat do mon h, ) trén bé mat gia cong xudt hién
vét sang trang khi gia cong thép, vét nau khi gia cong gang ( do ¢6 su truot )
lic d6 ta di mai dao, tiéu chudn nay don gian, chi thich hop vé6i cdc dung cu

don gian.
Vét sang
_ v, _ v ) @ _ _i
7
IfI
/
a) Tiéu chuan vét sang b) Tiéu chuan luc day

H5.5 Xdc dinh mon dao theo cdc tiéu chudn
5.3.3.2 Tiéu chudn luc ddy ( T.c Sle-din -go' ): (Trudng hop b)

Khi dao mon luc Py ting thong qua dao truyén sang luc k&. Khi dén giai
doan III luc k& thay déi dot ngot ta di mai lai dao. Tiéu chuin nay dé xac
dinh, xong thiét bi cong kénh, phiic tap.
5.3.3.3 Tiéu chudn dé mon thich hop:

Can cit vao do mon h, ngudi ta xdc dinh tuéi tho dao T, cin cit vao Tm ta
xac dinh

TL = n chi tiét( n chi tiét gia cong), sau n chi tiét ta dem dao di mai.
m

Tiéu chuén nay thich hgp véi san xuét 16n, dung cu chinh xdc vé kich thudc
cling nhu yéu cau k¥ thuat, do mon cho phép h, nho.

5.3.3.4 Tiéu chudn ky thudt:
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Tiéu chuén nay ding cho gia cong tinh khi phat hién do béng chi ti€t khong
dat yéu cau thi dem dao di mai, tiéu chuin nay doi hdi ngudi sir dung phai 1a
tho bac cao.

CAU HOI ON TAP CHUONG 5

1. Trinh bay vé nhiét cdt va cdc nhan té dnh hudng dén né trén dao cdt.
2. Thé'nao la mon dao, cdc giai doan mon dao?
3. Nguoi ta danh gid mon dao theo cdc tiéu chudn nao?
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CHUONG 6
/ , Bai 6 o
TOC PO CAT CHO PHEP - LUA CHON THONG SO CAT
(9 tiét)

1. Muc dich:

+ Hiéu o van t6c cat va cac thong so lién quan.
+ Cung c¢6 kién thiic da hoc trude do.

+ Reén luyén k§ ning st dung sé tay, biét cach tra bang chon duoc thong
sO cat.

2. Yéu cau:

+ Nam dugc cédc yéu t6 anh hudng dén tdc do cat cho phép.

+ Nam dugc t6c do cat cho phép va hi€u duoc khai niém vé tudi bén cua
dao cat.

+ Tinh duoc v, S, t; chon dugc cac gia tri d6 trong truong hop gia cong cu

thé.

+ Nam duoc trinh tu lua chon dao cat.

+ Tra duoc bang trong nhitng diéu kién cu thé.

NOI DUNG

6.1 Khai niém vé téc do cat cho phép v:
6.1.1/ Khdi niém:

Toc do cat 1a mot yéu t6 quyét dinh dén nang suat, chat luong bé mat gia
cong.
* Khi tang v thi nhiét do dao tang, tiéu hao nhiéu cong suit may vi:
0° = C.t*,9". V2K ( z>y>x).
Pzv

N= (KW)
60.1020

* Khi v tang: 0° T, NcgT 1am co 1y tinh phén cét got bi thay déi, dao
bi pha huy vi vay cin khong ché€ V sao cho dap c6 tudi bén cao,
ndng xudt cao, tng vGi diéu kién d6 ta goi 1a toc do cat cho phép: Ki
hiéu [v].
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6.1.2/ Quan hé cdc dai luong thanh phan:

Quan hé gitta v va T duoc biéu thi bang bi€u thitc

Cv: hé s6 phu thudc vao vat liéu gia cong va diéu kién cat
m: S6 mii, nguoi ta tinh s6 mii m nhu sau :

~ 2, z x A Cv
Ung v6iv,tac6 Ty dandénv, = =L ;
Tl
L Cv
vytaco T, v, = 2
T2

Cv, = Cv, vi kim loai va diéu kién cit nhu nhau

Ta co
Vl — T2 i Vl — T2
GRSl
_lgVi—lgV,
IgT, —1gT,
- Qua thuc nghiém nguai ta da xac dinh tri s6 m nhu sau:
+ Tién thép gang bing dao thép gio: m = 0,1+0,125
+ Tién thép bang gang dao hop kim cting: m = 0,2+0,25
+ Gia cong nhua hod hoc m = 0,5+0,6
- Trong san xudt thuc t€, tudi bén dung cu cat T chon trong khoang
(30+150) ph

+ Thong thuong T = (60+120)ph.
e Truong hop yéu ciu vé nang suat T nho.
e Truong hop yéu cau vé gia thanh ha T 16n.
D6 la hai quan diém dé chon do bén sit dung cua dao tién.

6.2 Su anh huong cua cac nhan to dén toc do cat v:
6.2.1/ Kim loai gia cong:

Toc do v phu thudc vao tinh chat vat Iy ctia kim loai (vat liéu gia cong va vat
lieu ludi cat) va tinh dan nhiét kim loai. D€ xdc dinh su thay d6i v khi kim
loai gia cong thay d6i nguoi ta diéu chinh bing hé s6 K,

. 75 ) 190"
+ ThépK,,=|—| gang xdm K, =|—

p 133% (JB j g g (3h% ( HB)
+n : s6 mi:
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- Thép C, thép CD : n=1,75
- Thép gi6 n=1,25
- Gang, dong thau n=1,7

(Bang 26 trang 20 CBCKGCC)

Ngoai ra v con bi anh hudng boéi tinh trang phoi: 16p mat phoi (vo cing,
gi...), t6 chic t€ vi ciia vat liéu ché tao phoi, diéu kién gia cong...

6.2.2/ Anh huéng ciia vt liéu lam phén cdt got:

Tinh chat vat 1y cua vat liéu cat got anh hudng rat 16n dén V vi n6 quyét
dinh d6 bén lau T. Khi v = const thi kha ning chiu nhiét vat liéu dao quyét
dinh tri s6 [v].

Anh hudng cta t,S:
+KhitT,0° T it dodé  [v] giam it
+ Khi ST, 87T nhiéu hon tang t° din dén [v] giam nhiéu hon
Anh hudng d6 biéu thi trong cong thic:

V= cv Trong d6 yv >xv

txvs y

6.2.3/ Anh huéng ciia hinh dang hinh hoc dao cdt

N6i chung nhitng yéu t6 hinh ding hinh hoc anh huéng dén 0° déu anh

huong dén v:

+ Nhiét do : Khi 8° T thi [v] dé dam bao do bén lau.

+ Géc cit 8: 8T(yd) thi BTdo d6 6° Tdan dén[v]{

+ Goc sic a: ol thi ma sdt ¥ truyén nhiét kém, dao kém bén do d6 o Tthi [v]
\A

+G6c @ : khi T thi0°dodé T [v] 4

Ngudi ta chon ¢ =45° 1am tiéu chuén khi ¢#45° ta nhan thém hé so hiéu
chinh k,

+ Go6c @, : su anh hudng cta @, tuong tu nhu ¢ nhung mic do kém hon.

Khi muén tang v ta giam ¢ nhung khi gidm ¢, thi PyT do d6 phai tang do
cting vitng cho vat gia cong nhat 1a khi 1/d> 6 thi phai dung thém luy-net dé
tang ciing ving.

Chon ¢,=10° 1am tiéu chudn néu @,#10° ta nhan thém hé s6 k.
+ Ban kinh miii dao (r):

Khi rT tan nhiét t6t 64 —vT nhung r 16n qud 1am Pz, PyTdo d6 dao d& mé
(nhat 1a dao hop kim ciing) nén ngudi ta chon r=2 lam tiéu chuan, néu # 2 ta
nhan thém hé so Kr.

+ Tiét dién than dao:
FT tan nhiét t6t, ciing ving tot nén vT.
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Ngudi ta chon tiét dién tiéu chuin nhu sau:
+ Tiét dién vuong  25%25
+ Tiét dién chit nhat 20%30
+ Tiét dién tron 30
Cdc truong hop trén déu ldy don vi do chudn bang mm.
Néu khédc diéu kién chudn ta hiéu chinh bang hé s6 Kf,.
+ Dung dich tudi:
Khi ¢6 tuéi dung dich tuéi 1am vT
Nguoi ta chon c6 tudi dung dich vé6i thép gid, khong tuéi véi thép hop kim
lam diéu kién chuén, khac diéu kién chuén ta hiéu chinh thém hé s6 Ktv.
+ Cac yé€u t6 khac: chu yéu la xét dén phuong thiic gia cong tién ngoai, trong,
16, ranh... déu c¢6 anh hudng dén v.
6.3 Cong thic tinh v
Téng hop cdc yéu t6 ké trén dén v ta c6 cong thic tinh v nhu sau:
6.3.1 Tién ngoai bang dao thép gié, hop kim ciing:

V= —<Y Ky (m/ph)

T"tv.SY”
Trong d6 K, = K_,. K, K@1v.Krv.Kfy...hé s6 hiéu chinh ca ciac nhan td anh
hudng dén v.
6.3.2 Chuy:

- Khi V tiéu chuén ta coi T"=1 ta ¢ cong thiic sau:

Thi du: Tién ngoai bang dao thép gi6 T=60ph
Cv
Vo Y Kv (m/ph)

+ Cong thiic tinh téc do cat cho ¢ bang 23 (28) CDCKGCC.
+ Heé s6 Cv, xv, yv tra bang 24(28)
+ Hé s6 hiéu chinh bang 25(28) 26(29) 27(30) CbCKGCC.

- Khong ngoac: Dao thép gi6

- C6 ngodc: Dao thép hop kim cting.

6.4 Quan diém va trinh tu lua chon thong sé cit:

Xéc dinh (Iua chon) ch€ do cat 1a tim tri sO t, S, v thich hop nhét cho qua
trinh cat nhdm dam bao nang suét, gid thanh ha trong nhitng diéu kién gia
cong cho trudc, dam bao chat lugng bé mat gia cong, tin dung cong suat may
va dao.

Ngudi ta c6 hai quan diém lua chon thong so cat:

6.4.1 Pam bdo nang sudt cao va stic bén dao:
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6.4.1.1 Pdm bdo ndng sudt N:
I 1 _nSt_1000V.St

= —= =AV.St
To

Lh ~ Lh LhzD
nSt
Trong d6 A= 1000
L.h.z.D
Nang sudt ty 1€ v6i V,St
Mat khic: V=—C"
th S Yy

X, <y, —> anh huéng dén V it hon S do d6 t anh hudng dén nang suét N nhiéu
hon S
+ Nhiét do dao:

0°=C,. t*. §. v:.K, (x<y<z)
C,: hdang s6 phu thudc vao dao, chi tiét.
K : hé s6 biéu thi quan hé cac thong so khdc vat liéu.
Do d6 khi tang t dan dén 0° tang it hon khi STdo d6 dao bén hon, cho nén
quan diém chon: Chon t trudc sau dé dén chon Sva v.
6.4.1.2 Dam bdo tin dung cong sudt mdy

PzV. Cp,t%.S8'V™V

Ncg= =
60.1020 60.1020

Anh huéng cta S t6i Pz it hon t do d6 yz < xz.
Theo quan diém nay ta tan dung S 16n, do d6 chon S truée réi chon t,v sau.
Trong thuc té sdn xudt hién nay, dao la khdu yéu nén thuong chon theo quan
diém 1: chon t trudc sau dé chon S , v va nghiém lai cong sudt mdy, viéc lua
chon theo 2 phuong phdp:

*  Phuong phdp tinh toan.

*  Phuong phdp tra bang.
6.5/ Chon ché dé cit bang phuong phap tinh

6.5.1/ Lua chon t:
+ Khi gia cong tho: Chiéu sau cat t bang lugng du h
D-Do
t=
2
+ Khi gia cong bdn tinh: (40 bong V4 +V6, cap chinh xac IT10 + IT9,
Rz40+Rz20)

Néu lugng du mot phia h>2 thi ta phai cat hai lan.
- Lan 1: 2/3 +3/4h
-Lan 2: 1/3 + 1/4h
Luong du mot phia h <2 cat mot 14n , trudng hop nay t=h.
+ Khi gia cong tinh:
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Né&u yéu cau do bong cao >V7, Rz6,3 thi ta chia lam hai budc gia cong.
- Lan 1: 2/3h (tho)
- Lan 2: 1/3h (tinh)

S e
%

A_A

H6.1 So dotinh S
6.5.2/ Tinh S:

Budc tién S khi gia cong tho: muon han ch€ anh hudng bdi luc cat giy ra
v6i dao mdy, phoi ta chon nhu sau:
6.5.2.1/ Bdm bdo chon S theo siic bén thdn dao:

Xudt phat tir cong thic nghiém udn.
6u= Pzl < [5u]
Wx

2
Wx: moédun chong uén; Wx= BH

z.D?

Than dao tron Wx= S 0,1D°

2 2
Pz1< B'; s ]>c,t 87 Kai< B'; [5,]
2
SN S1 < VYm BH—W (mm/v)
6.Cpzt* Kz.1

Tuong tu than dao tron ta co:

3
— S, < ypi/ 7.D’[5,] (mm/v)
32.Cpzt* Kz.1
6.5.2.2/ Chon S theo siic bén co cdu chay dao.
Trong co cau chay dao mdy tién c6 b phan y&u nhit 1a banh xe nho an khép
v6i thanh rang — Trong thuyét minh may thuong cho tri s6 gi6i han [Px] =
[Pm]. Muon lam viéc duoc thi phai dam bao:
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[Pm] > Px + f(Pz + Py)
Ta c6 quan hé:

Py _1.PXx_1  chonhé s6ma satf=0,1.

Pz 2°Pz 3

Ta co: [Pm] > 1,45Px = 1,45 C,. t™S" Kx
Hay: S, < \/ﬂ

( mm/v)
1,45.C,, £ Kx
6.5.2.3/ Chon S theo dé ciing vitng chi tiét gia cong:

Khi tién chi tiét dai, d nho chi tiét thudng bi cong, gay sai s6 v€ hinh dang

va kich thudc, chon S sao cho chi tiét dam bao do chinh xac yéu cau.
Muén dam bao do chinh xac gia cong:

_ Qr
f= K.E.J <[f]

K = m: hé so ciing viing

Q=P +P’
1: chiéu dai chi tiét (khong ké phan trong mam cap).
E: modun dan héi vat liéu gia cong E = 2,1.10* (KG/mm?)

A pd 7 D4
J: mOmen quén tinh J= d

7 0,05D*(mm?)

T N

=0 =g | [ B |
K=3 K=100

K=48
H6.2 Cdc sodo chon hé s’ K
K: hé s6 phu thudc cach ga( xem hinh H6.2).

Néu lay: Py=0,4Pz thi Q=1,1Pz
Thay vao ta co:

S, = Yp\z/ KEJ[f ]

; - ( mm/v)
1,11° Cp, 1" Kz

+ Khi gia cong tinh:
Luong chay dao phu thuoc chu yéu vao do nhdp nho bé mat gia cong.
Khi cat thép:

0,218

1,1
Khi céat gang: Rz = 0,895
.

(um)

Rz: chi€u cao nhap nho bé mat (tra bang)
r: ban kinh miii dao.

60



Nguyén ly cat & Dung cu cét
Chuong 6 : T6c do cat cho phép-Luta chon théng sé cat

Tu doérutra S.

Sau khi tinh S, S,, S, ta chon mot tri s6 nhd nhét chon S, trén mdy bang
hoac nho hon tri so trén.
6.5.3/ Tinh toc dé v:

Cv
Theo cong thitc v= —— Kv (m/ph
. T g (/ph)
Tu V tinh ra n.
1000V
= h
n - (v/ph)

S6 vong quay 6 trén dugc so sanh vGi vong quay c6 thuc trén may,
e Néu:n,<n<n,,va n=n,, thitachonn=n_.
e Né&u n=n,, thitachonn=n_, nhung giam di mot cdp dén S’ va so
sanh tich s6 S’ . n_, va S _. n_,. Néu tich nao 16n hon thi chon s6

vong quay va lugng chay dao dé€ dam bao T, nho nhat vi T, = nL—Sht
6.5.4/ Kiém nghiém:
- Muén cét got duoc phai dam bao:
Ncg < Ndc.n
Trong do:

Ndc: cong suit dong co Kw

u: hiéu sudt mdy tién (thuong = 0,85)

- Néu khong dam bao phai giam so6 vong quay di nhu sau:
Ng|N|

'

n'= va chon n, nhu trén.

Ncg
Trong do N, = Ng..

6.6/ Chon ché do cat bang phuong phap tra bang.
6.6.1/ Yéu cdau:

Xudt phat tir yéu cdu thuc t€ gia cong cat got, viéc tinh todn doi hoi phai cé
thoi gian va kha nang tinh toan cua nguoi thuc hién. Tuy nhién viéc tinh toan
cling doi hoi cdc thong s6 ddu vao: vat liéu phoi, dao cét, gia cong trén may
gi, cong suit, do nhan bong dat dugc, cip chinh xac gia cong nén nguoi ta da
xay dung nén bang ché do cét gia cong co khi dé€ ngudi truc ti€p gia cong ¢
thé thuc hién viéc chon thong so cat hop 1y.

Xuat phat diém clia phuong phap chon ché do cat 1a ban vé chi tiét voi day
du yéu cau k¥ thuat cua chi tiét : d6 nhan béng bé mat, do dong tam, do dao,
kich thuéc ¢6 dung sai, dung sai lap ghép...ma ngudi thiét k& chia ra cdc cong
doan sau:

a) Phan tich ban vé.
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b) Chon 1 trong c4c phuong dn gia cong.
c) Lap quy trinh cong nghé.

d) Thiét k&€ nguyén cong

-NC1: Ché tao phoi

e Lap quy trinh gia cong nguyén cong:
e Chon chuin
e Dinh vi, kep chat.
e Chon mdy.
e Chon dao.
e Tinh va chon thong s6 cét got.
e Kiém nghiém va chon lai theo may .
e Tinh thoi gian gia cong.
e Tong hop so6 liéu cat thanh bang
- NC2
- NC,
- Kiém tra

6.6.2 Trinh tu thuc hién
Chon thong s6 cat dua vao thong tin da biét :

* Do chinh xac gia cong cua chi tiét, kich thudc cong nghé.

* Gia cong theo thd tu nao( vi du nhu tho-ban tinh- tinh, khoan -
khoét- doa, phay tinh- mai tho- mai nghién...) dé dat duogc yéu cau
k¥ thuat cua san pham.

* May nao dat dugc cap chinh xac tung budc gia cong, tir d6 chon
mdy c6 cdc thong s6 S, v, t chudn mdy theo bang lap sin(
CDbCKGCC).

* Chon may va thong qua yéu cau vat liéu gia cong, kich thuéc may
chon dao thich hop.

* T céc bude gia cong, mdy, dao da chon ta chon ché do cit tuong
ting(S, v, t) theo chuin mdy.

*  Kiém nghiém lai theo cong sudt cit got may, luc cit got.

6.7/ Chon hinh dang hinh hoc dao tién:

6.7.1 Cdn ctt chon:

- M4y gia cong ( biét duoc thong so ché do cat chudn may) vi du day thong
s6 chuén toc do, biét duoc ting vé6i chiéu sau cit bao nhiéu clia budc gia cong
nao(tho, ban tinh, tinh).

- Vat liéu gia cong: vat liéu gi (thép cacbon, thép hop kim, kim loai va hop
kim mAu, vat liéu phi kim ...).
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- Do chinh xac yéu cdu cta chi tiét khi gia cong trong nguyén cong bang
phuong phép tién.

- Céc bang tra 1ap san c6 lién quan.

6.7.2 Chon dao :

- Chon vat liéu 1am dao: Xem lai chuwong 1:" VAT LIEU LAM DAO".

- Dua vao tinh chit gia cong ma chon dao: tién ngoai, trong, phd, cat dut...
ma chon dao tién ngoai, trong, vai, cat dit...

- Chon loai dao tuong tng( tit trang 261+285 S6 tay CNCTM tap I, NXB
KHKT 1999 va cac sach xuit ban sau nay tuong duong).

- Qua cdc thong s6 dao vira chon, két hop chon ché€ do cat tuong tng( t, S, N,
V).

- Kiém nghiém lai bang cach tinh(P,, v, S, N) va so sdnh, néu sai léch c6 thé
chon lai bang hai cach: chon lai thong s6 cat, chon loai dao khac dén bao gio
kiém nghiém dat thi thoi.

Vi DU THAM KHAO

Yéu cau:
Gia cong mat trén chi tiét dang cang sao cho dat duogc kich thudc chiéu rong
B= 40mm?20,03, bi€t lugng du phoi ban dau h=2mm.
Giai

Chon may phay ngang 6H12

Chon dao phay tru, thép gié cé cdc thong so:
+ Duodng kinh dao D=80mm
+ S6 rang Z=10
Pinh vi : phién ty ¢ mdt ddy han ché 3 bdc tu do.
Do gad s dung don kep lién dong( kep chdt bang ren vit).
Chon tién trinh gia cong chia lam 3 budc:

Buoc 1: phay tho voi t=1mm
Buoc 2: phay bdn tinh voi t=0,8mm

Buoc 3: phay tinh voi t=0,2mm
I-Phay tho.
1-Chiéu sau cat:

Chon t=1mm

2-Luogng chay dao:
- Theo bang (6-5) (ché€ do cat khi gia cong co khi-trg124)
S.=0,09-0,1 Imm/rdng
Chon S,=0,Imm/rdng
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3-Van toc cit:
V= CV.DqV K
Tmtxv.S)v.Buv.ZPv

Theo bang (1-5) (ch€ do cat khi gia cong co khi- Trang119)

C

qy

X

Yy

u

Py

332

0,2

0,1

0,4

0,2

0

Theo bang (2-5) (ché& do cat khi gia cong co khi-trg122)
T=180’
(2-1) (ch& do cat khi gia cong co khi-trgl5)
K =1_7_q4
My Op 65

(7-1) (ch& do cat khi gia cong co khi-trgl7)
K, =0,8
(8-1) (ch& do cat khi gia cong co khi-trgl7)
K,=14
Suy ra,K =K, ..K, . .K, =123
Thay vao ta co:
V=365m/p
S6 vong quay trong 1 phuit:
Theo ché dé cdt chudn mady, chon n,=1180v/p

n= 1(;00\’ —1453v/p
Suy ra van toc cat thuc t€ Ia:
_wDn _
« =000~ > O™/

4-Luong chay dao phit va lugng chay dao rang thuc té:
S,=S,.Z.n=1180mm/ph

Theo ché'do cdt chudn mdy, chon lai S, =960mm/ph
Vay,S, thuc té la:

S =0,09mm/rang

—_ _m

Z Zn
5-Luc Pz tinh theo cong thic:

_Cpt P.Sz%p.BPZ K

z P
D n"p
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Thay cac thong s6 vao ta co:
P,=24,7 KG
N=1.2 KW
Theo ché€ do chay thir chudn cua mdy [P,] =1500KG; n=0,75;N,_= 7KW.
Kiém nghiém lai N;m >N,
\ [P,]>P,
Vay dicu kién gia cong da tinh & trén dugc dam bao.
Budc gia cong ban tinh t,=0,8mm va tinh t,=0,2mm ciing c6 quy trinh tinh
chon tuong tu.

CAU HOI ON TAP CHUONG 6

1. Néu cong thiic tinh van toc cdt khi tién, gidi thich cdc ky hiéu thanh
phan.

Néu cdc nhdn to dnh huong dén vdn toc?

Trinh tu chon thong sé cdt?

Trinh tu tinh todn thong so cdt?

Quan diém lua chon thong sé cat?

Cdch chon hinh ddng hinh hoc cua dao tién?

SETIPSIRES

65



Nguyén ly cat & Dung cu cét
Chuong 7 : Bao va xoc

CHUONG 7

Bai 7
BAO VA XOC
(2tiét)
1. Muc dich

+ Gi6i thiéu cong dung, hinh dang, dic diém clia bao va xoc dé chon dao,
may va ché do cat.

2. Yéu cau:

+ Nam dugc cong dung clia bao va xoc.
+ V€ dugc gboc do dao.
+ Chon dugc ché do cat.

NOI DUNG

7.1 Cong dung, dac diém cuia bao va xoc:
7.1.1 Cong dung:

Bio va xoc ding dé gia cong mat phang va mat dinh hinh c6 dudng sinh
thang.

Qua trinh bao trén mdy bao ngang chuyén dong chinh 1a chuyén dong thang
tinh tién ctia dao, chuyén dong tién (chay dao) 1a chuyén dong ban mdy.

Qua trinh xoc (12 mot loai mdy bao ditng) chuyén dong chinh 1a chuyén
dong lén, xuong ctia dao. Chuyén dong tién 13 chuyén dong tinh tién hoic
(quay) cua ban may.

Bao va xoc cho ta do bong thap V3 +V4 d6 chinh xac IT10, IT11, néu c6 két
céu dao dic biét nhu @, = 0 c6 thé dat V8 +V9, IT5+IT6 Ra=(0,63+0,32) (
véi diéu kién t nho, hé thong cong nghé viing chac, ¢6 tudi nguoi).

Bao va xoc chi dung cho san xuét loat nho, trong san xuat loat 16n ta dung
phay va truot nhung nhiing chi tiét dai va hep thi dung bao nang suat cao hon
phay.

7.1.2 Pdc diém bao va xoc:

e Qua trinh cat chi thuc hién & luot di con luot vé khong cat, do d6
nang suat thap.
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e Trudc moéi hanh trinh bao bao gio ciing c6 khoang chay téi, bai vay
dao Iuon chiu va dap dé gay mé dao, giam tudi tho dao.

e Chuyén dong tién thuc hién gidn doan vao trude lic thuc hién méi
hanh trinh, do d6 géc do dao bao khi lam viéc khong bi thay doi nhu
tién.

e Chuyén dong chinh ctia may bao, xoc 12 chuyén dong tinh tién, do dé
may c6 gia toc 16n khi toc do 16n, bdi vay téc do may bao chi st
dung t61 uu trong khoang v <70 +80 m/phuit.

e Trén may bao khi gia cong nguoi ta hau nhu khong tudi nguoi.

a. Bao
H7.1 Bao va xoc
7.2 Cdu tao dao bao va xoc

Do c6 dic diém nhu trén nén dao bao cé nhitng yéu ciu nhu dao tién nhung
doi hoi chiu uén, chiu va dap cao hon.

Vat liéu thudng ding dé ché tao dao bao: BK6, BK8B, T15K6, T15K 10,
T5K12B, TT7K12...6 nudc ta do ché tao hop kim ciing khé do d6 thuong
dung P18.

Cau tao dao bao néi chung giong dao tién nhung c6 céc dic di€ém sau:
7.2.1. Than dao bao:

Thuong lam cong diém miii dao ndm tring v6i dudng mat ddy dao dé tranh
khi gia cong dao bi uoén dao, khi an sau vao chi tiét gia cong lam hut kich
thudc than dao ; doi véi dao bao lang (luc cat nho) ngudi ta ché tao than dao
thang.
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o

¢ .
S S ©
a) Dao bao lang b) Dao bao dau cong

H7.2 Hai loai dao bao

7.2.2 Qua trinh bao:

Luon xay ra va dap trong qua trinh lam viéc do dé goc y dao bao nhd hon dao
tien y = (-5 +10)%, & = (6 + 20)°, ¢ = (2070)%, ¢, = (0 + 15)%, a0 = (6 +
16)°.

7.3 Chon thong so6 cat khi bao va xoc
7.3.1 Cadc yéu td cat khi bao va xoc:

7.3.1.1 Chiéu sdu cdt t:
Khoang céch gitta bé mat chiu gia cong va bé mat da gia cong sau mot 14t
cét, don vi mm.
7.3.1.2 Budc tién S:
La do dich chuyén cta dao hay vat sau hanh trinh kép.
bon vi: S (mm/KCK)
7.3.1.2 Chiéu day cdt a:
La khoang c4ch giita hai vi tri chia ludi cat trén mat phiang ngang khi dao
thuc hién mot budc ti€n dao S.
7.3.1.3 Chiéu réng cdt b:
Chiéu dai ludi cit chinh tham gia cat got
t

Ta cling c6 quan hé a = Ssingp, b= —
sin @
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Khi xoc thong thudng ¢ =90°, L =0Onéna=S, b=t tacé thé tinh dién tich
16p cét nhu sau:
F = a.b = S.t(mm?)

7.3.1.1 Toc do catV:
La toc do dich chuyén cta dao hay vat khi cat got
Ta co: v /vy =m =0,7 0,75

T: thoi gian thuc hién mot hanh trinh kép

n: sO khoang chay kép trong 1 phuit

1
T=—
n
T=71 +7:\—L+L
T vdi o Ve
L=1,+1+1,

1,, ,: khoang chay téi, chay qua
1: khoang chiéu dai chi tiét
L Lm_ Ld+m)

L_FL
Vet Vve Vet Vet Vct

1 1 Vet
ST LAem T Laem) — Vct=n.L.(1+m)
Vct
L:m
V: m/ph
n: KCK/ph

7.3.2 Trinh tu chon ché do cdt khi bao- xoc

7.3.2.1 Chon dao:

Can cut vao DKKT chi tiét gia cong chon vat liéu dao, thong s6 hinh hoc,
két c4u than dao

Xéc dinh chiéu sau cit t: dua vao lugng du va do chinh xac gia cong dé
chon

Xac dinh luong chay dao: cho phép chon cho bang 7 va 31 (CDCKGCK)
dua theo t, @, @, vat liéu gia cong
7.3.2.2 Tinh toc do cat:

Tinh V theo cong thiic phu thudc tudi bén dao

Cong thic: giong nhu tién, hé s6 bang 23 nhung nhan thém hé s6 bang 32
Xac dinh s6 hanh trinh kép trong mot phut n:

Theo cong thic: n =

(1+n)
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Tir d6 chon s6 hanh trinh kép ¢6 trén mdy sau d6 tinh lai toc do cat thuc t€

theo cong thic:
v,=n, L(1+m) [m/ph]

7.3.2.3 Nghiém cong sudt cdt:
Ncg < [N]dcﬂ
Nghiém P,

Trong thuc t&€ san xuat khi ta khong chd y nghiém P, c6 truong hop may bi
dung & gitta hanh trinh vi tai day P,, nho nhat.

Ta phai nghiém: Pz (phat sinh) < [P,..].
[Pis.] = [P,...] cho trong thuyét trinh thir may phu thuoc vao L (chi€u dai hanh

max

trinh dau bao) n(HTK/ph), v.: (m/ph).
7.3.2.4 Xac dinh thoi gian mady:
Doi véi bao va xoc thoi gian cong nghé co ban (T,,) tinh theo cong thiic:
_ B+B,+B, Li
me nS  nS
B: chi€u rong bé mat gia cong (mm):
B,: luong an t6i dao (mm)

| i S B, = t.cotgp
:F\ ! B,: lugng vuot qua dao (mm)
X B,=(2+3) mm
hQ\ \j &/\ i: sO lat cét
“ = [ S: mm/HTK, n = HTK/ph

B> B | Bi

H7.3 So do tinh Tm.

CAU HOI ON TAP CHUONG 7

1. Cong dung, ddc diém cuia cdc phuong phdp gia céng bao va xoc?
2. Cdu tao dao bao va xoc?
3. Tinh va chon thong so cdt khi bao va xoc?
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CHUONG 8

Bai 8
KHOAN - KHOET- DOA
(5tiét)
1. Muc dich:

+ Giéi thiéu cong dung, dac diém dung cu khoan, khoét, doa.
+ Biét cdch tra chon ché€ do cat khi gia cong bang phuong phap khoan, khoét,
doa

2. Yéu cau:

+ V& va hiéu dugc cic géc dao.
+ Tra bang chon duoc thong s6 cat.

NOI DUNG
8.1 Khai niém chung:

Khoan, khoét, doa 1a nhitng phuong thitc dé gia cong 16, do dic diém riéng
cua tung phuong thic ma c6 nhiém vu, vi tri riéng.

Khoan: gia cong 16, ®1+®30 dat chinh xac IT10, IT11, do bong V3,V4 (
Rz80 + Rz40).

Khoét 1a budc trung gian gitta khoan va doa, khi gia cong dat chinh x4c cao,
dat cap chinh xac IT8,IT9 do béng V5+V6, Ra=(0,63+0,32) chiéu sau cat toi
da khong qua 2mm.

Doa la cong viéc sau khoét dat do béng Ra0,63, chinh xac cap IT6, khi doa
hinh dat V10 chinh xdc cép IT5, chiéu sau cat khong qua 0,25mm.

Miii khoan, khoét, doa 1a dung cu cat nhiéu ludi, nén khé ché tao mai, sura.

Vat liéu lam dao thuong st dung BK,Y10A..., doi khi dung hop kim cting
ché tao miii khoét, miii doa c6 duong kinh 16n.

8.2 Khoan
8.2.1 Phdn loai miii khoan
- Phan loai theo hinh dang mii khoan:

+ Khoan ruot ga, miii khoan dau ran.
+ Khoan bang, miii khoan vong
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- Phan loai theo két c4u chudn miii khoan:
+ Puoi tru, duoi con mode, dudi vuong.
- Phan loai theo cong dung:
+ Miii khoan thong dung (ruot ga).
+ Khoan 16 sau(khoan nong sung).
+ Khoan lién hop.
+ Khoan 16 tam.

Trong céc loai trén miii khoan rudt ga duoi tru dugc sir dung rong rai nhat.
Miii khoan rudt ga 1a loai dung cu dugc tiéu chudn héa, vi du theo tiéu chuin
Nga I'OTC.

d=0,1+1 theo 'OTC 8034-56

d=0,25+-80 T'OTC 885-64
8.2.2 Cdu tao miii khoan

Miii khoan gom 3 bo phan:
Phén cit

Ls L. L

Phén 1am viéc Phan co Phan cén

8.1 Cdu tao miii khoan

8.2.2.1 Phan cdn:
L, phan cén: phan lap vao truc chinh mdy khoan dé truyén momen xoin
d>20mm lam cén con.
d<10mm thuong can tru.
8.2.2.2 Phdn cé dao
Phén c6 dao L,: tic dung thoat d6 1a mai khi mai chuoi va phan lam viéc &
day thuong ghi nhan hi¢u mii khoan.
8.2.2.3 Phan lam viéc L;: gébm phan cét va phan tru dinh huéng.
8.2.2.3.1 Phan dinh huéng:
C6 tac dung dinh huéng mii khoan khi lam viéc va du trt khi mai lai, phan
nay con nguogc dé tao ra géc @,.
A A 0,04 -0,08
bocon=—"—"—
’ 100m
C6 hai ranh xoan dé thodt phoi v6i o= (18+30)" doc hai rdnh xoén ting véi
duong kinh ngoai c6 hai dai vién chiéu rong f goi 1a canh vién, canh vién c6
tdc dung dinh hudng, phan gitta 2 rAnh xoan 1a 16i miii khoan.
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Phan cit: 1a phan cht yéu miii khoan dé cit vat liéu tao phoi.
f

2115

H8.2 Cac goc miii khoan

8.2.2.3.2 Phan cat:

GOm 5 ludi cat
+ 2 ludi cat chinh 12,34
+ 2 ludi cat phu 25,46: 2 1udi cat phu chi tham gia cat mot doan ngéan bing
1/2 luong chay dao.
+ 1 ludi cat ngang 13: khong tham gia cit, mat trude 12 mat xoan, con mat
sau ¢ thé 12 mat xoan, mat phang, mat tru tuy theo cdch mai mat sau.
8.2.2.4 Goéc phan lam viéc:
8.2.24.1 Goc 2 o:

La géc hop béi hinh chiéu clia hai ludi cit chinh trén mat phing co ban,

miii khoan tiéu chudn 2¢ = (116 + 120)".
8.2.2.4.2 G6c nghiéng phu @,: 12 géc con nguoc thong thudng ¢, = 2° + 4°
8.2.2.4.3 G6c nghiéng : 1a gbc giira hinh chiéu ludi cit ngang va ludi cat
chinlol trén mat phang vuong géc véi truc miii khoan, miii khoan tiéu chuin y
= 55°.
8.2.2.4.4 Goc nang ludi cat chinh A:

A 12 goc gitta ludi cat chinh va phéap tuyén véi véc to toc do cit do trong mat
phang cat, tinh A nhu sau:

sinh, = —sing

h: duong kinh 161 miii khoan.
8.2.2.4.5 D dudng kinh dinh dang xét do d6 co tri s6 thay d6i doc 1udi cit.
Néu tai diém ngoai D, = D, 2¢= 118°, h = 0,15D thi A = 7°20".
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8.2.2.4.6 Géc xoan o: 1a géc hop bdi dudng tam va duong thang tiép tuyén
vGi dudngxoan cua ranh
tgw = =D
H
H: buéc xo0an cua ranh
D: duong kinh miii khoan
Goéc o 1a thong s6 quan trong doi véi mii khoan, tri s6 @ anh huéng dén qua
trinh cat, su thodt phoi, luc cét, do bén tudi tho miii khoan nén ngudi ta chon
o tuy theo vat liéu gia cong:
Khi gia cong gang thép: o= (25+30)°.
Khi gia cong dong thanh, dong thau: o= (8+12)"
8.2.2.4.8 Goc thoit vy:
Do trén mat phang NN vuong géc vé6i hinh chiéu ctia ludi cat chinh trén mat
phang co ban ( mat phang di qua 1 diém Iudi cat chinh va tam miii khoan)
Cong thic tinh y nhu sau:

D tgw

t — X.
&lx D.sin¢g

Qua do6 ta thay y, = f(w) khi duong kinh mii khoan D c6 dinh, D, giam dan
y giam dan tir ngoai vao tam
Y ngoai cung ~ ®
8.2.2.4.9 Goc sac a.:

Do trén mat phang A-A (song song truc mili khoan) hop boi duong thang
ti€p tuyén v6i mat sat va dudng thang nidm trén mat phang cit got di qua
diém x trén ludi cét, tri s6 o, 16n dan tir ngoai vao tam.

8225 Chuy:
Ciing nhu & dao tién, khi c¢6 chuyén dong chay dao nén vét clia mat phang
cat va mat day bi thay d6i, do d6 goc y, o c6 thay d6i mot luong p, trong do:

tg'n = S
E= i

S: budc tién
D, : dudng kinh di€ém xét
Tacé:a, =a-u

Ye =Y+ U
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D

/1:

Vét cat

|

e

H8.3 Cdc géc & ludi cdt miii khoan
8.2.3 Cdc yéu to cat va dién tich cat khi khoan:
8.2.3.1 Chiéu sdu cat t:

Khi khoan: t = gmm

Khi khoét: t = DT_d (mm)

8.2.3.2 Budc tién S:
Luong kim loai h6t di mot ludi cat sau mot

vong quay Sz, sau mot vong quay mili khoan
So mm/vong, sau mot phit Sp mm/phuit.
Ta c6 quan hé sau:
So =2 Sz (mm/v)
Sp =2 Sz(n mm/ph)
8.2.3.3 Toc do cat:
z.D.n
1000
D =mm, n = v/ph ¢
8.2.3.4 Diéntich Idp cat:

(m/ ph)

H8.4 Tiétdién Iop cdt

Tuong tu nhu tién ta co6:
b= 't = D (khoan)
singp  2sin@
b= 229 (khott).
2sin @
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. S .
a = Sz.sinp = S sing

Suy ra: Fz=ab=1tSz= D'Tso(mmz)
Téng dién tich 16p cat:
F =2 Fz (mm?)

8.2.4 Luc, cong sudt, momen xodn khi khoan:
82.4.1 Luc cdt:

Qua trinh cat phat sinh ra lyc can d6 chinh 1a kha eo /\1
nang chong lai vat liéu gia cong. Luc can dé dat tai moi
diém trén ludi cét, ta tong hop tat ca cac luc can do tai  » ff | P P

diém A. :‘
D, =2

2 P,

Tuong tu nhu tién ta ¢6 3 thanh phan lucP,,P P DA

x>l yslz

Ngoai ra con luc P, trén luGi cit ngang.

H8.5 Luc cdt khi khoan
Py, Py luc ma sat theo huéng Pz,Px
Toéng hop theo céc phuong Px ta dugc Po
P, =2Px+P, +2P.
Po: can lai chuyén dong khoan, muon khoan dugc thi Po < [Po].
Vi [Po] =P,,, cho trong thuyét minh thir mdy nén téng hop luc : Py = > Py =
0 vi ludi cat doi xiing qua tam.

Nhung trong thuc t€ Py # 0 vi ludi cdt mai khong duoc doi xing 1am nén
lugng du khong déu do d6 16 sau khi khoan thudng rong hoiac méo. Luc Pz,
P, tao mOmen gay xoan miii khoan
8.2.4.2 Mémen cdt

P;’ nho ta bo qua vi vay:

M, = Pz.g KGmm <[ M ]
Muon khoan dugc M, <[ M |
[M ] =716200. 1,36 (%KGmm)

8.2.4.3 Cong sudt cdt

N: Cong suat c6 ich N = N,

n : SO vong quay

Cha y: Cong thiic tinh Px, Mx Bang 44 CBCKGCCK
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8.2.4.4 Do mon cua dao:

Su mon ctia mili khoan xay ra & mat sat, mat thodt va géc chuyén.

Khoan thép: Mon chu yé€u 1a mat sat.
Khoan gang: chli yéu mon géc chuyén.
D06 mon cho phép: [hs].

Khoan thép: [hs] = 1+1,2.

Khoan gang: [hs]=0,5+1,2

8.2.5 Ché doé cdt khi khoan: (Bang phuong phdp tra

&S
bang)
8.2.5.1 Buoc 1:
Chon chiéu sau cat t:

(= D=Do (mm)
| D,: dudng kinh 16 truéc khi khoan.

8.2.5.2 Budc 2:

'+ +Chon S

= 5 Bang 33 + 37 CDCKGCC sau d6 chon St trong may

‘ theo nguyén tac St < S chon.
Sau khi ¢6 S nghiém luc huéng truc:

P ~P <[P]=P

HS8.6 Do mon miii khoan

P, theo bang 44 CBDCKGCC

Pmax: theo thuyét minh nhu may

Néu P, > [P,] chon lai S vé6i gia thi€t P, =P,

8.2.5.3 Buoc 3:

+ Chon v theo bang tir v tinh theo s6 vong

quay n.
1000V

n=

(v/ph) d6i chiéu thuyét minh may

chon n,.
+ Theo nguyén tic n, < n
xi ¢6 thé chon n, > n

z7.D.n
! h
1000 (m/ph)

chon» TTUONE hOp X&p
sau do tinh lai v,:

chon

t

8.2.5.4 Buoc 4:
+Tinh cong suit va nghiém cong suét.
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Pzt

7 60.120
cong).
+ Tra bang ta dugc N (Kw).

Diéu kién an toan Ncg < Ndc. 1
82.5.5Buoc5:
+ Tinh Tm
Tm= Y+ I+l

n.s

+ Chon y:

M.n,
975000

(Kw) (hodc N, = (Kw) hoac tra bang dua vao vat liéu gia

- Mai don: y = > cot g =~ 0,3D.

- Mai kép: y = 0,4D.

y, = (1+3) khi khoét thi y = DT‘O'

Bai tap: Trang 37 gido trinh NLC kim loai.

8.3 Khoét (xoay)
8.3.1 Cdu tao miii khoét:

Phan cét C6 dao
N
AR —
I Chuoi dao
Phan lam viéc Cén dao
Mat dau
Cé4nh cat
Mat sau
Mat truge DPuong vién

H8.8 Cdu tao miii khoét
C&u tao miii khoét rat giong nhu mdi khoan chi khac 1a chiing c6 nhi€u rang
hon va khong c¢6 1udi cat ngang, ludi khoét thuong c6 (3,4) rang.
D <35mm lam 3 rang.
D > 35mm lam 4 rang.
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Miii khoét gom c6 cdc phan: Phan lam viéc, canh vién, c6 dao, cdn, ranh
thodt phoil ]

8.3.2 Phdn loai

Miii khoét dugc phan loai theo hinh dang bén ngoai cta né:

Miii khoét lién can ché tao 16 ¢ ¢ nho.

Miii khoét cén 16i 1dp thoi hop kim cing dé gia cong 16 c6 ¢ 16n.
8.3.2 Goc do miii khoét:

8.3.2.1 Goc léch chinh @:

Khi gia cong gang thép ¢ = (45+60)"
8.3.2.2 Goc léch phu ¢, : 1a géc con nguoc cd don vi 1a 0,04+0,1/100.
8.3.2.3 Géc trudc y: Do trong tiét dién chinh NN, khi gia cong thép bang dao
c6 ludi cat bing thép hop kim ¢ do ciing trung binh thi y = (8+12)°.

Gia cong gang: v = 6+10°.

Gia cong kim loai mau: y = 25+30°.

Miii khoét hop kim ciing: y = 10°.
8.3.2.4 Géc sau a: do trong tiét dién AA, thuc t€ o = (8+10)".
8.3.2.5 Géc sau phu «;: hinh chi€u cia né trén ludi cat chinh bang o, hinh
chiéu trén mat phang NN 1a o, = 0°.
8.3.2.6 Géc xodn w: ® c6 thé bang 0 hoac khac 0.

Khi ® = 0° (rdnh thang) dung cho miii khoan hop kim ciing dé gia cong thép
cing, thép t6i con lai thuong o = 10°+-25°,

Ta c6 quan hé sau: tgw = tgy.sing
8.3.2.7 Goc ndng A :

Xdc dinh béi ludi cit v mat phang co ban (OO) mit phang OO di qua giao
diém Iudi cat chinh va phu doc theo tAm miii khoét, miii khoét thép gio A = (-
5+ 15)".

Dé thoat phoi vé dau dao (khoét 16 thang) A<0 con mudn thoat phoi can dao
thi A>0.

79



Nguyén ly cat & Dung cu cét
Chuong 8 : Khoan- Khoét - Doa

Phan lam viéc Can
L1 L2 L2" Cé
L ————— —
c%jEéE:— _  — ———- -+ — -
Phan dan huéng L2

H8.9 Cdu tao miii doa

8.4 Doa
8.4.1 Cdu tao miii doa

Tuy theo duong kinh 16 gia cong mii doa c6 két cdu khac nhau: c6 mili doa
nguyén, doa rang chap.
Miii doa gébm 3 phén: phan 1am viéc, ¢6 doa, chu6i doa
8.4.1.1 Phan lam viéc :
Phan lam viéc bao gom:
+ Phén cat L,: D4u phan cit ¢6 phan din hudéng c6 goc 45°.
Phan cit ¢6 géc 2¢
- Gia cong thép 2¢ = 30°
- Gia cong gang 2¢ = (6+10)°
-Miii doatay  2¢ = (1+3)"
+ Phan stra huéng L,: phan nay dung dinh huéng miii doa khi lam viéc gom
hai phan L2’ va L2,
- L2’: 1a mot doan tru c6 ludi cat phu doc cdc riang cia mili doa dé sira ding
va dinh huéng miii doa trong 1.
- L2°’: 1a phan c6n nguoc dé gidm ma sat mili doa vao ciac mait gia cong va
tranh lay rong 10.
- Miii doa may do con nguoc (0,04+0,1)/mm
- Milii doa tay do con nguoc (0,01+0,015)/mm
- Chiéu dai L, = (0,25+0,3)D.
84.12 S6rdingZ:
*  S6 rang z thudng chin dé do duoc bang pan-me va cdc dung cu do
khéc va chon s6 rang dao theo bang nhu sau:
D 3-10 11-19 20-30 32-45 46-50
Z 6 8 10 12 14

* Hodac c6 thé dung cong thic kinh nghiém sau:
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+ Doa gang dong thanh: Z = (1,5+D +4)
+ Doa vat liéu khéac: Z=(1,5VD+2)
84.1.3 Phuong cua rdng:

Khi doa Iugng du bé, phoi cit rdt manh do d6 yéu cau thoat phoi khong
quan trong 1am do do6 dé thuan tién cho viéc ché tao ngudi ta lam miii doa
rang thang, nhung khi yéu cdu nang cao do béng, do chinh x4c hoac 16 c6
ranh doc thi cin 1am rang xoan.

Khi doa 16 thong 1am xodn tri (dé phoi thodt vé phia dau dao).

Khi 16 thong ngudi ta 1am ranh xoén phai ( d€ phoi thoat vé phia cén dao).
- Khi gia cong thép ciing: o = (7+8)°.

- Gang ren, thép déo vira: o = (12+20)".
- Kim loai mau c o = (35+45)°.
84.1.4 Gbc do cua dao doa:

HS8.10 Cdc goc dao doa
G6c trudc v, géc sau o cia phan cat do trong tiét dién AA
8.4.1.4.1 Goécy:
Khi doa tinh y = 0°
Khi doa tho y = (5+10)°
8.4.1.4.2 Goéco: o= (6+12)°
Gia cong vat liéu déo, gia cong tho 14y tri s6 16n.
Gia cong tinh 13y tri s6 nho.
8.4.1.4.3 Goc sau & bo phan stra ding o, = (10+20)°
8.4.1.4.4 Canh vién f: Canh vién dugc bo tri doc theo cac rang miii doa,
canh vién c6 tic dung dinh huéng miii doa khi 1am viéc, 1am nhidn bé mit gia
cong va sura kich thudée.
f = (0,05+0,3)mm.
Néu vat déo dé€ tranh dinh phoi trén canh vién 14y f = 0,05+0,08mm.
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8.4.1.4.5 Budc rang:

Dé tranh hién tuong lap lai theo chu ky cua
luc diay ngang gay méo 16 khi luc cé xu
huéng day vé mot phia budc ring s& 1am
khong déu, nguoi ta ché tao:

OF Oy # O % O, % 05 % O

Nhung dé dé kiém tra dudng kinh thi 1am

cac rang doi xuing tung doi mot qua tam.

HS8.11 Cdc géc @ cua dao doa

8.4.1.5 Ché'do cat khi khoét va doa:

Ché do cat khi khoét- doa tuong tu nhu cac phuong phdp gia cong khac:

+ Chon t

+ Chon S theo bang- d6i chi€u chon S may

+ Chon v- tinh n- chon lai n may

+ Tinh T,

Khi chon thong so cho khoét- doa khong cdn nghiém lai P, va N i lyc va
cong sudt nho.

BAI TAP CHUONG 8

Bai tapl:

Can khoan mot vat biang thép cacbon C50 (6,=60KG/mm?). L4 khoan c6
duong kinh ¢$20 dai 100mm va sau khi khoan con doa 16. Khoan trén may
2A150 ¢6 tu6i dung dich Emunxi. Xac dinh ché do cat v6i miii khoan P18
trén mdy 2A150.

Bai gidi:
1. Chiéu sdu cdt:

t=2:§:10mm
2 2

2. Budc tién
Theo stic bén ctia miii khoan c6 cong thic:

0,81
5,=3,882
O,

0,94
b

Theo diéu kién ban ddu D=20; ,=60
Thay vao ta co:

82



Nguyén ly cat & Dung cu cét
Chuong 8 : Khoan- Khoét - Doa

0,81
$,=3,882 5 =0.9mm

Theo bang (8-3) véi miii khoan cé duong kinh D=20 14y S,=0,35 vi sau khi
khoan con khoét nén S, phai nhan hé s6 K=0,75 va hé s6 diéu chinh sau
K,=0.,9. Vay S,=0,35.0,75.0,9=0,3mm/v.
Chon Smin=0,3
Theo thuyét minh may lay S=0,28 mm/v
3. Tinh vdn toc

Cv.D¥

m‘t XV.SYV

Theo cong thitc V= T Kv m/ph

Theo bang (3-3)
Cv=9,8; Zv=0,4; y,=0,51; m=0,2; Xv=0
Bang (4-3): T=45"

(5-3): Km,=1,25

(6-3): K1,=0,75
Do d6: Kv=Km =Kn =Ku,=Kl,=0,94
9,8.20*

Thay vao: V= .0,94 = 27,2 m/ph
Y 45°2.10°.0.28"° p
. 1000V  1000.27.2
S6 vong quay truc chinh n= = ~ =400 v/ph
& quay it 7.D 3,14.20 /P

Theo thuyét minh mdy chon n=351 v/ph
4. Luc cdat va mémen xodn.:
P,=Cp.D?.S"*. Kmp,KG
Theo bang (7-3): Cp=68; Zp=1; YpD=0,7
Theo bang (12-1) va (13-1)

60

0,75
Km_=Km,=| — =0,85
P (75j

Thay vao cong thic:
P0=68.20'.0,28"7.0,85=308 (KG)
So v6i 1Pol=2500KG cua mdy, ta thdy vGi budce tién da chon may lam viéc an
toan.
Momen xoan dugc tinh theo cong thic:
M=C,,.D".S™ K,;; KGm
Thay vao ta co:
M=0,034.20*.0,28"".0,85=17,88 (KGm)
5. Céng sudt cdt got:
_Mn 1788.351
975 975
So v6i cong sudt may [N]=8,5kW, dam bao an toan khi may lam viéc.

= 60,4kW
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Bai tap 2:

Xéc dinh ché do cat khi khoét, doa trén may K125A theo cdc budc sau
Khoét 16 $39,6 tir 16 khoan sian d=38mm sau d6 doa 16 dat p40A,
Miii khoét, doa bang thép gi6 Z=4, chiéu sau 16 1=80, phoi 1a thép cdn néng

6,=60KG/mm? khi gia cong c6 tuéi nguoi; cho biét T, ,=50’, T,,,=60’
Bai giai:

1. Ché do cat khi khoét:

a. Chon t: t= 39,6238 _ 0,8mm

b. Tinh S theo cong thic tinh do bén dao:
S=Cs.D"® mm/vong
Theo bang (1-3): Cs=0,07
Thay vao: S=0,07.39,6%°=0,64 mm/v
Theo may, chon S=0,6 mm/v
c. Tinh van t6c khi khoét:

. . Cv.D*
Theo cong thic V=W Kv (m/ph)
Theo bang (3-3)
Cv=16,3; Zv=0,3; Xv=0,2; y,=0,5; m=03
Bang (5-3): Km,=1,25; bang (7-1): Kn,=1
Bang (6-3): Kl,=1; bang (8-1): Ku,=1
Kv=1,25.1.1.1=1,25
Thay vao:

_163.39,6"
- 500’30,80’20,60’5
Theo may lay n=190v/phut
d. Momen khi khoét:
M= CPt ¥ S¥Kp.D.Z (
2.1000

Theo bang (11-1): Cp,=200; Xp,=1; Yp,=1

60 0,75
Bang (12-1) va (13-1): Kmp={%} =0.85

.1,25=30 (m/ph)

KGm )

Bang (15-1) K,=0,981Ky=1 — Kp=0,85.0,98.1=0,8
Thay vao:
1 1
M= 200.0,8".0,6.0,8.39,6.4
2.1000
e. Cong sudt cat.

=5,94(KGm)
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_5,94.190

975
So v6i may INI1=8,5kW dam bao viéc an toan.

N = 1IKW

2. Ché do cat khi doa.

a. Chon t: t= 40-39.6
b. Chon S:
Theo stic bén dao c6 cong thitc: S=C,.D°’
Theo bang (2-3): C;=0,12
Thay vao S=0,12.40’=1,6mm
Theo thuyét minh may, chon S=0,8 lmm
c. Tinh van téc theo cong thic nhu khi khoét.
Theo bang (3-3): Cv=10,5; Zv=0,3; Xv=0,2; Yv=0,65; m=0,4

(5-3): Km,=1,25; (6-3): Kl,=1; (8-1): Ku,=1; Kn,=1->Kv=1,25
Thay vao:

=0,2mm

_10,5.40°°.1,25
©60%4.0,2°2,0,81%%
S6 vong quay truc chinh
n= 1000V 1000.11,5

- =955 h
D 3,14.40 = (viph)

=115 (m/ph)

Theo mdy 14y n=97v/ph
d. Momen xodn khi doa nho c6 thé bo qua.

Bai tap 3:

Gia cong dong thoi 4 16 ¢11 trén may khoan 2A 135 bang miii khoan rudt ga
thép gid. Vat liéu gia cong GX15-32 c6 do ciing HB=163. Xac dinh ché do
cat khi chiéu sau 16 khoan 1a 8mm.

Bai giai:
A < D 11
1. Chiéu sau cat: t= S 5" 5,5(mm)
2. Budc tién S:
DO,81 110,81
S= 7,34@ = 7,34@ =112 (mm/V)

Vi dung diu nhiéu truc khoan dong thoi 4 16 nén phai giam luong chay dao
S khoang (20+30)%, do d6 lay S=0,6(mm/v)
3. Toc do cat:
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Cv.D*
Tope gy <V (VPR
Theo bang (3-3): Cv=1,71; Zv=-0,25; Xv=0; Yv=0,4; m=0,125
(4-3): T=45"; bang (6-3): Kl =1
(5-3): Km,=1,27; bang (7-1); Kn =0,7; bang (8-1): Ku,=1
Thay vao cong thuc:
171110
45715 5,5%0,6°
Tinh s6 vong quay ctia miii khoan:

n= 1008\’ =610 (v/ph)

Theo cong thuc: V=

1,27.0,7.1,1 = 21,1 (m/ph)

4. Momen xodn 1a luc chiéu truc.
M=C,;.D** 8™ K, (KGm)
Po= Cp. D**.5" Kp (KG)
Theo bang (7-3): C,,=0,022; Z,,=2,5; Y=0,8; Cp=42,7; Zp=1; Yp=0,8
Theo bang (12-1) va (13-1): Km,=Km,,=0,912
Thay vao cong thic:
M=0,022.11%°.0,6°%.0,912=1,5(KGm)
P0=42,7.11'.0,6°%.0,912=284(KG)
Vi khoan dong thoi bang 4 miii khoan nén luc chiéu truc bang
4Po =284.4 = 1136 (KG)
So sanh luc cho phép [Po],, & thuyét minh, may lam viéc an toan.
5. Cong suat khi khoan.
Mn 1,5.610
N=1 _ L2000
975 975
Téng cong sudt ctia ca 4 miii khoan 1a 4kW so véi cong suat may 1a 6kW
thoa man diéu kién an toan.
6. Xac dinh s6 vong quay cta truc chinh va luong chay dao ctia dau khoan:

= 1(KW)

Bi€t: N pggons =Mechinh > Saich=Tmay ,
Quing duong di duoc cua mot diém trén dau khoan bang quiang dudng cia
mot diém trén ludi cat chinh ctia miii khoan.
Sd.kh'nt.chl’nh =Sdao'ndao =O’6'6 10:420(mm/ph)
Chon s6 vong quay cua truc chinh theo thuyét minh may 1a 400v/ph
Njao S 420
r]t.chinh - 400

Theo thuy€t minh may chon lugng chay dao 1a 0,96.
Do d6 luong chay dao thuc té€ cua dung cu la:

S _NeSa _ 400096
P 610

Siiukhoan = .1,05( mm/v)

=0,55 (mm/v)
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CAU HOI ON TAP CHUONG 8

1. Cdu tao va cong dung miii khoan, cdc yéu to cat khi khoan, cdch tinh luc,
Mx, ché’ do cat khi khoan.

2. Cdu tao, géc do, cong dung miii khoét.

3. Cdu tao, ché dé cat khi khoét, doa?

87



Nguyén ly cat & Dung cu cét
Chuong 9 : Phay

CHUGNG 9

Bai 9
PHAY
(6tiét)
1. Muc dich:

+ Gi6i thiéu cong dung, dac diém két cau céc loai dao phay.
2. Yéu cau:

+ V€ duoc gbc do dao.
+ Nam dugc dac trung phay.
+ Xac dinh dugc ché do cat.

NOI DUNG

9.1. Khai niém:

Phay 12 mot trong nhitng phuong thitc phé thong dé gia cong mit phang,
mat ranh c6 dudng kinh thang, mat tru tron xoay. Do chinh xac dat dugc 1a
cap IT6+IT7, do béng dat V8 + V7, Ra= ( 2,5+1,25) pum khi phay tinh c6 thé
dat cao hon (Ra=0,32um).

Chuyén dong chinh khi phay 1a chuyén dong quay tron ctia dao, chuyén
dong tién thuong 12 chuyén dong tinh tién qua lai ctia ban bat vat.

9.2 Pdc trung cua phuong phdp phay

+ Do ¢6 mot s6 1udi tham gia cat nén nang sudt cao hon bao tién.

+ Ludi dao cat khong 1am viéc lién tuc va khéi luong giao phay thudng
16n nén diéu kién truyén nhiét tot.

+ Dién tich cat khi phay thay d6i, do d6 luc cat thay déi gay rung dong
trong qud trinh cat.

+ Do ludi lam viéc gian doan, gay va dap va rung dong, nén kha nang
ton tai leo dao it.
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9.3 Cdc loai dao phay va cong dung cuia no

- Dao phay tru va dao phay mat ddu 1a 2 loai dao co ban dé gia cong mat
phéng.
9.3.1 Phdn loai

- Dao phay tru : Buong tam ctia né song song véi mat gia cong rang bo
tri trén mat truc (Hinh 1.a).

- Dao phay mat dau duong tam dao vuong géc véi mat phang cin gia
cong rang bo tri trén mat dau (Hinh 1.b).

- Tir hai loai trén ngudi ta ché tao cac loai dao khic bang cach bo tri cac
rang trén mat dau va mat tru gom co:
- Dao phay ranh: c¢6 2 hodc 3 mit rang dung gia cong ranh hoac mat bén co
bé rong nho (Hinh 1.c).

- Dao phay dia: giong ranh nho cat dit (Hinh 1.d).

- Dao phay ngoén: rang bo tri ca mat dau va mat tru dung gia cong mat
bén nho, ranh kin (rdnh then, mat tron xoay) ( Hinh 1.e).

- Dao phay géc: rang b6 tri trén mat con, goc giao phu thudc vao goc chi
ti€t gia cong mat dinh hinh.

- Dao phay dinh hinh: profin rang giong proffin chi tiét gia cong mat

dinh hinh (hinh 1.h).

Cac phuong phap gia cong phay: a.Phay mat phang bing dao phay truy; b Dao mat dau c¢,d Dao phay dia; e, Dao phay ngon; f. Dao
phay géc; g. Dao phay dinh hinh
H9.1 Cac loai dao phay

9.3.2 Cdu tao dao phay mdt tru - mdt ddu
9.3.2.1 Dao phay mat tru rang xoan.
9.3.2.1.1 Cdc kich thudc co ban

Cic kich trudc co ban: D, z, dang rang, h[Jduoc quy chudn- ta dé cap
dén mot soO yéu to ¢o lién quan dén viéc chon dao khi 1ap quy trinh cong
nghé (QTCN) .

89



Nguyén ly cat & Dung cu cét
Chuong 9 : Phay

+ Duong kinh D:

Khi D7, chiéu ddy cit 7', géc tiép xiic 7', Z 7 do d6 Sz 7.

dan dén T, giam nhung tan
nhiét t6t. Nhung P, 7 can N, 7
do d6 néu may cong suit 16n
chon D 16n.

D, d chon theo tiéu chudn.

+ Budc vong - budc truc:

+ S6 rang Z:
Chon Z phu thudc vao ché
do cat va vat liéu gia cong, chon ——
theo kinh nghiém Z =m+/D,
trong do
m = (0,5 + 2) la hé s6 phu
thuoc loaidao va diéu kién gia cong.

H9.2 Dao phay tru rdng xodn

- Gia cong cung ving:

Dao thép gi6 :m l6n

Dao hop kim cting: m nho

9.3.2.1.2 Cac goc do dao

+ GOc xo0an w: géc nghiéng rang vdi truc dao

Khi » 7'dao bén hon (s6 rang cit 7°), 46 béng 7 nhung khai nang chiu
uon dao gidm thuong ding: o = (30 + 60)°.

Dao ring thing o = 0° (hién nay it dung).

+ Goc trude v:

Do trén mat phang N-N, tri s6 ctia né phu thudc vat liéu gia cong ,vat
liéu dao.

- Dao thép gio v=(5+25)°

- Dao hgp kim ctiing y = (-15 + 15)°

- Tri s6 nho: gia cong vat liéu cing

- Tri s0 16n: gia cong vat liéu déo

+ GOc saua:

X4c dinh trén mat phang vuong géc truc dao.

a : phu thuoc dang dao va yéu cau gia cong

Dao thép gi6: o = (12 + 20)°
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Dao cit ,phay ranh: o = 30°

Dao hop kim cing: a = (8 +20)°
Phay tinh: a=(5+8)°
9.3.2.1 Dao phay mdt dau.

S
:

H9.3 Dao phay mdt ddu
9.3.2.1.1 Khéi niém

Dao phay mat dau c6 cac thong so két ciu tuong tu nhu dao phay tru
rang xoan nhung né ¢6 1 s6 dac diém khéc nhu:
- Maodi rang c6 3 ludi cat khi phay bang mat ddu thi 2-3 12 ludi cat chinh,
3-4 1a 1uGi cat phu, ludi 1-2 khong tham gia cét.
- Khi phay mat thang ditng bang mat tru thi chi c¢6 12 tham gia cat ltic nay
Y, chinh law.
9.3.2.1.2 Cac gobc cta dao

+ Goc o (y,): g6c @ doi v6i dao mat dau duge chon nho hon dao tru vi
né it anh hudng dén do béng ma chi yéu lam tang do bén ludi cat.

® = (25+35)°

- GOc trude vy, gbc sau oo nhu dao mit tru

- Goéc léch chinh ¢ , géc 1éch phu @, x4c dinh nhu dao tién don.

@, ¢, nho thi chiéu ludi cit 16n 1am tudi bén cao, do bong cao

Khi phay lang c6 thé sir dung ¢, =0, 1, = (4 + 6)S, hoic c6 thé 1ay ¢, =
90°.
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0 @o=0 (0} 0 Q1

lo 1o

H94 Cdc géc ciia dao phay mdt ddu
9.3.3 Cdc yéu to cat khi phay va dién tich lép cat

9.3.3.1 Chiéu sdu cdt t,
Chiéu sau cit t, 1a khoang cdch giita bé mat chua gia cong va bé mat da
gia
cong sau mot lat cat.
9.3.3.2 Chiéu sdu phay
La kich thuéc 16p kim loai duoc cat di do theo phuong vuong goc véi
truc dao phay tng véi goc ti€p xic y
- Dao phay tru, dao phay dia, dinh hinh, dao géc thit=t¢,
- Dao phay ngént, =B ; t#¢,
- Dao phay mat dau t # t, v6i t do vuong géc véi truc dao tng véi goc
ti€p xuc V.
9.3.3.3 Buoc tién S
La do dich chuyén trén mat phang ngang ctia ban mdy, khi phay ngudi
ta xac dinh 3 loai budc tién
- Budc tién rang: Sz ( mm/rang)
- Bu6c tién theo vong So = Sz. Z  (mm/v)
- Budc ti€n theo phiit Sp = Sz. Z. n (mm/ph)
Khi phay tho chon S theo stic bén riang, nén chon theo S, d€ diéu chinh
may
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5(0)

\ s c

H9.5 Chiéu sdu cat khi phay

\\/

9.3.34 Toc do cdt v:
La t6c do cia dao (chuyén dong chinh)

z.D.n

Y= T000 (mm/ph)

D: duong kinh dao phay (d6i véi dao dinh hinh, dao phay gé6c to chon D
16n nhat)

9.3.3.5 Dién tich l6p cdt

- Do rong phay B: 1a kich thuée 16p kim loai dugc cét do theo phuong
truc dao

- Géc tiép xic y: 1a géc & tam tuong ting v6i mat phang tiép xic clia
dao va phoi )
+ Dao phay hinh tru:

0,

OB 2 2t
Cosy = = =1- —
4 0C D

%

W)

+ Dao phay mat dau:
Sin¥ = L vi Cosy = 1-2Sin* £ =
2 D 2
t
1-2(=—)?
()
- SO rdng cat dong thoi i:
+ Dao phay mat dau:

123 i=y/& trong d6 £=360°/Z.
H9.6 So doé tinh s6'rdng cdt dong thoi i

+ Dao phay mat tru:
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e Rang thang i = yZ/360( nhu dao mat dau).
e Ring nghiéng: néu chi ké s6 rang trén mat dau 1,=8(¢)x/360.
Néu chi ké so rang trén chiéu rong phay B ta ¢

1)=B/T,,..
I=1,+1,=yZ/360+B/T,,.( hinh bén)
Chii y: néu i la so'lé ta lam tron lén mot don vi.
Vidu: i=2"° taldy i, =3.
- Chiéu day cat a:

Chiéu day cat khi phay(a) 1a khoang céch giira 2 vi tri k€ ti€p cuia qu¥
dao chuyén dong ctia mot diém trén ludi cit ting vdi lugng chay dao S,, a
do theo phuong huéng kinh dao.

max

Trong khi phay a bién déi
Sz tra, . —a, hodc nguoc lai
n ! v tuy phuong phép phay.
. + Dao phay tru:

ay=S,.sinB vacd a_,=
S,.siny, ta quy udc a,=
v S,.siny/2.

H9.7 Tinh chiéu day cdt a véi dao phay tru
+ Dao phay mat dau :

e i J o Coi A CMN la vuong ta 6 :
M

Theo hinh V€ ta c6 a,=
n.sin@, ma n= S, cos0,
vay:
ay= S, cosOsing

quy udc a,, tng v6i goc
¢/4, vay ta co:

a,= S, cos@/4sin@

A= S, sing (0=0)

a,.,= S, CosQ/2sin@

- Chiéu rong cat b khi

phay:
+ Dao phay mat dau:

H9.8 Tinh chiéu day cdt a véi dao phay mdit ddu
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Chiéu rong 16p cat nhu tién 1a mot luong khong doi.
Khi A=0  b=B/sin@
Khi A#0
b=B/(sin¢pcosi)
+ Dao phay tru rang thang: B=b
+ Dao phay tru rang nghiéng:

Ta khai trién mat tru dao phay tru theo
| hinh v&, ta c6 chiéu rong 16p cat khi

0 phay( thoi diém dang xét) clia mot rang
_ _ dugc xéc dinh bang cong thic:

ho P@s=0%)

1 2sinw
J Sau khi tinh dugc cac thong so trén ta
L /1 I I ) c6thétinh duoc dién tich cat khi phay

+Dao phay tru rang thang:
AN Ta xét fc ciia 1 rang fc = a,.b,
trong do:

N

H9.9 Tinh chiéu rong cdt b véi dao phay tru

> a, = Sz.sinbn
s b,=B

f, = Sz.b.sinOn
1 Neéu dong thoi ¢6 1 rang cat thi

Oc de f i
B Fc =Sz.B.) sineh (1)
n=1
- + Dao phay tru rang nghiéng
S Ta cling xét mot rang tht n nao
B a dang cat chiéu day cat a, = Sz.sinOn
\</§ e (chi y: a, thay déi theo On, On thay

d6i tir (0,°— 0,") dién tich 16p cat
ting véi a,, d,, la:
Dfn = an'd'bn

bi

H9.10 So dé tinh dién tich khi phay bang dao phay rdng thing
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Trong do:
X %de
dbn - . = .
Sin w Sin w
D.Sz
ZSlna)

Jlsm@ de

C

= I, = ffandbn

Sau khi lay tich phan ta c6:

f = ( D"SZ |cos8." —cos@an
2sinw

Néu trong cung tiép xtc c¢6 i rang dong thoi cat thi dién tich cét tong
cong bang:

F=Zi:f = DSZ Z[cosﬁ —cosb, ]
(2)

- F. dao phay mat dau:
Dién tich cat do mot rang cat f, =

6d1

d3
a.b

n n

— t
= clsdl Trong d6:

a, = Sz.sin@ .cosOn

d1
— B
N bn = An(p
—1 s
c3 ? Tor = Fn = B.Sz.Cos6n
Téng dién tich cit do i rang cét:

2 «cf F=B.SZ.ZI:cosﬁn 3)
n=1

d3 |d2

H9.11 So dé tinh dién tich I6p cat khi phay bdang dao phay rédng xodn
9.3.4. Phay cdn bang

Qua cong thiic (1), (2), (3) ta thiy téng dién tich cat khi phay 12 mot dai
luong khong d6i phu thuoc géc On do do luc cét khi phay thay déi dan t6i
rung dong nén do béng gia cong giam & day ta xét sao cho F, = const (hang
s0).

Vay:

Quad trinh phay véi F, = const goi 1a phay can bang

9.34.1 Dao phay tru rang nghiéng:
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Ta xét khi diém dau ring sau tng vdi di€ém cudi rang trudc

Khai trién cong thiic (2): F= 3 f, = ZD;SZ 3 [eos6," - cos6,"]
n=1 SN @ o

D.Sz
2.sinw

(cosHCl —cos¢9dl)+(cos9C2 —costz)+...+(cos6?ci —cosé?di)]

Vi cosf,’ =cos@,'; cosd,’ =cosh,’
D.Sz

2.sin @

Sau khi don gian ta c6: F = [cos8,' —cos,')

trong dé: 6,' =0; cosf,' =y

= Fc = ,Sz't (1-cosy)
sin@

thay cosp =1 —2—Dtvélo ta co:
Szt
sinw
Mo rong ra khi B=K.T,,,

trong d6 K 1a s6 nguyén, K = 1,2,3[ta c6:

F= = Const

F= Ko
Sin w
B . .
thay K = vaT,,.=—.cotgm
Ttruc ’ Z
ta duoc:
Fc = K Szt ZB Szt B.SztZ

‘sinw  7z.D.cot go sinm ~ z.D.cosw
O day tir d6 rit ra két luan: khi truc B=K.T e S€ €0 phay can bang,
ngudi ta dung phay can bang trong gia cong loat 16n va hang khoi.
9.3.4.2 Dao phay truc rdng thang, mdt dau:
+ Dao phay tru: ngudi ta da chitng minh ring khong thé tim dugc dléu
kién phay can bang
+Dao phay mat dau: ciing khong ¢ dléu kién phay can bang nhung
ngudi ta da chitng minh duoc bién phép dién tich cit it thay déi
- tang sO rang Z
- tang ty s6 t/D (c6 nghia 1a ting chi€u sau phay t)
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Néu do két cau dao khong ting Z ta ¢4 diéu kién t = D s& ¢6 F, thay déi
it nhat.
9.3.5 Phay thudn - Phay nghich

n
1o ﬁ 0
Pd
P )
NN Pr Pn .
S A N3

Pd

@ o]

Phay thuan Phay nghich

H9.12 Phay thudn va phay nghich

9.3.5.1 Phay thudn

9.3.5.1.1 Dinh nghia

Phay thuan khi dao quay cting v6i phuong chuyén dong clia may nang
chi tiét gia cong.

9.3.5.1.2 Dic diém

+ Uu diém:

- Chiéu sau cat thay déi tir a_ —> a_,. do d6 khong xay ra su truot, dao
dd mon, tudi bén dao ting.

- C6 thanh phan P, de chi tiét xudng tang kha nang kep chat, giam rung
dong.

- Bat dau cat got a = a_,, nén xay ra va cham dot ngot, dao dé mé, rung
dong tang manh

- Luc Pn ddy chi tiét theo phuong chuyén dong chay dao S nén su ti€p
xtic gifta bé mit ren cua vit me truyén luc va dai 6c c6 thé khong lién tuc —
may bi giat cuc gay rung dong.

9.3.5.1.3 Cong dung

Phuong phép phay nay ding gia cong tinh vi khi nay chiéu day cat a
moéng, P, nho nén rung dong it, mat khac khong bi truot dao nén do bong
cao, dao lau mon.

9.3.5.2 Phay nghich
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9.3.5.2.1. Dinh nghia

Phay nghich 13 phuong phdp phay trong d6 dao va chi tiét c6 chuyén
dong nguoc chiéu nhau.
9.3.5.2.2 Ddc diém

+ Uu diém:

- Chiéu day cat tang tira,,, = 0 — a_, do d6 luc cat tang dan nén tranh
duoc rung dong

- Thanh phan Pn ¢6 xu huéng lam tang cuong su an khép giira bé mat
ren vit me va dai 6¢ cho nén khong gay nén do do, do d6 tranh dugc rung
dong

+ Nhuoc diém:

- Vi bat ddu cat a = 0 nén xay ra su truot gitta ludi cat va bé mat gia
cong nén giam do bong bé mat gia cong, dao chéng mon.

- Thanh phan P, ¢6 xu huéng nang chi tiét 1én vi vay gay rung dong do
d6 doi hoi luc kep phai 16n.
9.3.5.2.3 Cong dung

Phuong phép phay nghich nay dung dé gia cong tho.

9.3.5.3 Luc va cong sudt khi phay

9.3.5.3.1 Luc cdt khi phay:

+ Dai vdi dao phay tru rang xodn

~) e

Pr Ps
f p Po 'Po
]
R

Q Z\ Q
()
¥

Z

REP

H9.13 So do tinh luc cdt khi phay
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Goi Q 1a tong luc tdc dung lén rang xoan ta c6 thé phan tich luc Qnhu

sau:
Q=R+ Po=Pr+Pz+Po=Pd+Pn+Po
hoiac Q =P, +P,
- Khi phan tich luc tdc dung 1én dao:
Q = Pr+ Pz + Po

Pz : luc ti€p tuyén can lai chuyén dong chinh tiéu hao cong suit may

Pr: luc hudng tAm xu huéng 1am vong truc dao , ddy dao khoi vat gia
cong , gay rung dong

Po : Iuc doc truc dao khi chon dao sao cho Po huéng vao 6 truc mdy
hoic dung 2 dao dé Po triét tiéu nhau

- Khi phan tich lyc tac dung lén vat 1am:

Q=P,+P +P,

Pd : luc thang diing tuy theo phay thuan hay nghich ma né c6 tic dung
de chi tiét hay nang chi ti€t nén(dung dé tinh luc kep d6 ga).

Pn : luc ndm ngang tuy theo phay thuan hay nghich ma né cé tac dung
lam tang hay khur do do cua vit me dai 6¢ ban may

Ngoai ra ta c6 thé phan tich:

Q=P +P,

P, : luc tdc dung vudng goc vdi ludi cat

P, : luc doc theo ludi cit dugc tao ra do ma sét ciia phoi bén mit trudc
theo phuong xoén vit do d6 gy ra su co rit phoi theo chiéu rong 16p cit

9.3.5.3.2 Dao phay mat dau

Ciing nhu dao phay tru ta c6 thé phan tich téng luc Q tic dung lén dao
phay mat dau thanh cac luc thanh phan nhu sau: Pr,Pn,Pd,Pz,Po (hinh v&
trén).

+ Chu y: Trong qua trinh cat, luc cét thay déi phu thuoc vao su thay doi
dién tich cat do d6 céc thanh phan luc trén 1a luc trung binh.
Luc P, dugc tinh theo cong thic:
P,=C,t*S»ZB?D®  (KG)
C,: hé s6 phu thudc vat li¢u gia cong va loai dao phay (bang 80
CDbCXGCO)
t: chi€u sau phay (mm)
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S,: luong chay dao trén moét rang (mm)

Phay doi xting Phay khong d6i xtng
H9.14 Phay doi ximg va phay khong doi xiing

Z: s0 rang dao phay

B: chiéu rong phay (mm)

D: duong kinh dao phay (mm)

Xp, Yp, Zp, qp: tra bang 80 (CDCGCCK)

Sau d6 dua vao quan hé giita Pz va cac luc ta c6 thé xdc dinh duoc P,, P,,
P, theo P, (trung binh)

9.3.5.3.2 Cong suat khi phay

Cong suat khi phay tinh theo cong thiic sau:

PzV
== go102 W)
9.3.5.4 Chon ché do cdt khi phay bdng bang sé

9.3.54.1 Chiéu sdu cdt t.

Chiéu sau cat t phu thudc luong du cat, do bong bé mit két hop véi cac
yéu to lién quan cua phay, cong suit may, do ciing vitng ciia hé thong cong
nghé (gidng nhu tién).

9.3.54.1 Buoc tién S.

101



Nguyén ly cat & Dung cu cét
Chuong 9 : Phay

Budc tién S phu thudc vao tinh chat vat liéu va do béng bé mat, do cing
viing cua hé thong cong nghé (HTCN).
Gia cong tho:
chon S, (mm/rang)

/ /1 Gia cong tinh:
N

— — chon S, (mm/ph)
N Khi phay tinh d6 nhap nho bé mat
m —s do lugng chay dao vong S, quyét dinh.
A 9.3.54.3 Toéc do cat v
- %\ V phu thudc vao kich thuée dao, t, S
/ B da chon.
k s J_/ Tra bang 182-2; 196-2 (S6 tay Cong
: Nghé Ché Tao May)
i Sau do:
_ _ ( \ -Tuvtinhran= 1(7)T0_I(:))V (vong/ph)
— — = - B6i chiéu véi may chon toc do
thuc n,
) “Tinhlgive  vo= 22 (v/ph)
8 te t 1000 p ¢

H9.15 Cdc truong hop tinh T

(Gi6éng nhu tién)
93544 Tinhlai§,, S, thuc.

S,=S,Z.n =S,.n (mm/ph)
Doi chi€u v6i may chon S, thuc va tinh lai S, thyc:

Sz(t) = % (mm/rang)
9.3.54.5 Nghiém cong sudt.
Nd.n,,s = Ncg
Ncg tra bang 202-2, 223-2 ( S6 tay CNCTM)

9.3.5.4.6 Tinh thoi gian chay may.

Too L
Sp(t)
Trong dé:
L=1+A+y
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1: chiéu dai chi tiét gia cong

A: khoang chay qua 1y (1+5)mm

y: khoang chay téi tinh nhu sau

+ Khi phay bang dao tru
y = Jt(D-t)

+ Dao phay mat dau doi xiing
y=05.[p-+VD? -8 | (B=t)

+ Dao phay mdt dau khong doi xiing

y = {B.(D-B) (B=t).

CAU HOI ON TAP CHUONG 9

1. Cong dung, ddc diém, phdn loai cdc loai dao phay?

2. Trinh bay vé cdc thong so dao phay mdt dau: cdc géc dao, cdc ludi
cdt?

3. Trinh bay vé cdc thong s6 dao phay tru: kich thudc co bdn, géc, s6
rang...

4. Thé nao la phay thudn, phay nghich, phay can bang? Gidi thich cdc
truong hop.

5. Tinhva chon ché dé cdt khi phay?
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CHUGNG 10

Bai 10
TRUOT

(2 tiét)
1. Muc dich:

- Cung cép khdi niém gia cong biang phuong phdp truét.

2. Yéu cdu:

- Nam dugc cau tao cua dao trudt
- Chon duoc thong s6 cat got
NOI DUNG

10.1 Khai niém

- Trudt 1a phuong phédp gia cong 16 sudt co tiét dién tron, dinh hinh c6 dudng
kinh thiang nhu 16 tron, 16 then hoa, 16 vudng... c6 nang suat cao nhat.

- Tru6t c6 thé dat do béng V8, V9 ( Ra=0,63+0,32) chinh x4c cap IT 5+IT6.

- Do nang suit cao dung trong san xuit hang loat 16n va hang khoi

- Qua trinh chu6t chi thuc hién mot 14n céat do do so luong rang dao phu thuoc
lugng du va profin rang phai ding véi profin 16 gia cong— dao chudt ché tao, mai
stra kho, tudi bén dao 16n.

- Do ¢06 s6 rang cat dong thoi 16n nén cdn may phai c6 cong suat cao

- Toc do cat thap (3+8)m/phuit.

10.2 Két cdu dao truot

10.1.1 Dao truot.

Dao tru6t 12 mot dung cu c¢6 nhiéu ludi cat, tuy theo hinh ddng bé mat 16 ma
c6 thé dao trudt tron, vuong, thép hoa, sdu canh (ti€t dién vuong géc truc dao).

K&t cau dao trudt tron dugc mo ta nhu sau:
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: -w @
Lw Lnk  Lnh L3h Lu
‘ — o
h| Mét (] O L a’_(1-3) (I=(1—3)°
Rang cét Raéng phan stra ding

H10.1 Két cdu dao trudt

- Phan 1: ddu dao dung dé kep dao trudt trong dé gé va truyén luc.

- Phan 2,3: ¢6 dao va con chuyén tiép

- Phan 4: phan dinh huéng phia truée dinh tam chi tiét trude khi chudt, bao vé
rang dao trudt khong bi gay khi qua tai (lugng du qua 16n)

- Phéan 5: phan cat 1am nhiém vu cét hét lugng du céc rang c6 duong kinh tang
dan mot luong 2S, (S,: luong nang dao truot), trén rang cat ¢ nhitng ranh chia phoi
thanh nhitng doan nho (ranh chia phoi ¢ rang truéc va sau bo tri xen k&) do d6 giam
bién dang 16p cat va luc cat.

- Phan 6: phan stra ding kich thudc 16 va tang d6 béng gia cong, phan nay c6
tlr (4+8) rang, dudng kinh nhu nhau bang kich thudc 16 gia cong va khong ¢6 ranh
chia phoi.

- Phan 7: phan dinh huéng phia sau: lam nhiém vu dinh huéng chi ti€t khi rang
cudi cling chua ra khoi 16
10.1.2 Goc do dao truot

10.1.2.1 Gocy

- Phan cat y = (5+20)° tuy theo vat liéu gia cong

- Phén stra ding y = (0+5)° dé€ duong kinh dao lau bi giam khi mai lai
10.1.2.2 Goc sau o

Anh hudng t6i tudi bén dao va kich thuéc dao

- Rang cit: o = (2+3)°

- Rang sua ding o = (1+2)°

* Dao trudt ngoai o = (5+10)° vi ¢6 thé diéu chinh dugc kich thuée gia cong.
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10.1.2.3 Canh vién ép

Dé tang tudi tho dao trudt trén phan sira ding ngudi ta 1am canh vién f <
0,2mm canh vién dugc mai béng V10( Rz40).
10.1.3 So do cat khi truot

Tuy theo hinh dang, do chinh xac va kich thudc cua chi tiét gia cong, trang
thdi phoi ta ding céc so d6 cat khic nhau.

So d6 cét c6 anh hudng t6i su phan b6 tai trong trén rang tudi bén dao, ngudi
ta ding 3 so d6 cat sau:

a b C
HI10.2 Ba kiéu cdt cia dao truét

10.1.3.1 Truét theo lop (a)

L6p hop kim cét ra ¢6 dang profin dong dang véi profin chi tiét gia cong,
profin rang dao ~ profin bé mat cat.

- Uu diém: vé6i so d6 nay a mong, b 16n dam bao do bong, do chinh xdc cao.

- Nhuoc diém: dao ché tao phiic tap luc cét 16n.

10.1.3.2 Truét an ddn (b)

Profin 16p cat va profin ludi cat khong giong profin bé mat gia cong, nhiing
rang cudi ¢4 hinh dang bé mat gia cong.

- Uu diém: dao ché tao don gian hon (vi dao tron xoay).

- Nhuoc diém: do bong va do chinh xac thap hon trudt 16p vi bé mat gia cong
gitra 2 16p cat ¢6 vét cit do céc rang riéng biét tao ra.

10.1.3.3 Truét theo manh (c)

Tuong tu tru6t an dan nhung méi 16p kim loai ¢6 chiéu day a, chiéu rong b
duoc cat bdi mot nhém rang (2+3) rang.
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- Uu diém: chiéu rong 16p cat nho tang chiéu day cat (a) luc cét tac dung 1én
dao nho.

- Nhuoc diém: vi a 16n dao dé mon mit truée, dao ché tao phiic tap phuong
phap nay dung cho chi tiét c6 vo cting, thanh mong do cing viing kém
10.1.4 Cac yéu to cat khi truot

10.1.4.1 Chiéuday cdt a

Chiéu day cat duoc tinh bang luong nang rang (a=Sz)
Thuong a = (0,02 + 0,2)mm, vat liéu déo, kém bén a chon nhé va ngugc lai
10.1.4.2  Chiéu rong cat

La phan chiéu dai ludi cat tham gia cat

Thi du: truot 16 tron (phuong phép trudt 16p) b = .D (thuc t€ chiéu rong cat
phai trur di ranh chia phoi)

10.1.4.3 Dién tich cdt

- Dién tich cit mot rang la: f = a.b (mm?)
- Téng dién tich cét do i rang cat dong thoi 1a:
F = f.i (mm?) =Lt
L: chiéu dai bé mit tru6t (mm)
t: budc rang dao truot
+ Chia y: i 1a mot s6 thay d6i do F thay d6i nén luc cat thay doi dan dén gay
rung dong (dé giam bét rung dong ta dung dao trudt ring nghiéng di mot goc A =
(10+30)°).
10.1.5 Chon ché do cdt khi truot bang bdng so
Chon ché do cat khi tru6t khac cac phuong phap khic & chd chiéu sau va budc
tién dugc xac dinh boi két cau dao.
Ta tién hanh theo trinh tu sau:
10.1.5.1 Chon v theo bang 292-2 (STCNCTM)

Phu thuoc: vat liéu gia cong, vat liéu dao, dang truot va do chinh xac dat duoc
10.1.5.2 Tinh luc can P, nghiém luc kéo Pc<Pkéo

+ Truo6t 16 tron:

P=Cp.S’.D.Z (KG)
+ Truot then hoa; then:

P=Cp.S’.b.Zn (KG)
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Cp: hé s6 phu thudc vat liéu gia cong
Sz: luong chay dao rang (phu thudc dao)
b: chiéu rong ranh then (mm)
z: sO rang dong thoi cat
n: sO ranh then
D: dudng kih 16 trudt

10.1.5.3 Nghiém cong sudt

10.1.54 TinhT,,

_ Lp+1+1,
™ V.1000
Lp: chiéu dai lam viéc dao (mm)
1: chiéu dai chi tiét truot (mm)

l,: lwgng vuot qua (5+10)mm

Vi du:

Truot 16 tru d=50mm, 1=70; vat liéu gia cong la thép cacbon két cau c6
6,=75KG/mm?; do ctiing HB=200; dung dao thép gi6 P18 véi luong nang dao
S,=0,02mm c6 budc rang t=12mm; tudi bén trung binh T=420phuit, x4c dinh ché do
cét trén may Truot.

Diéu kién 1am viéc tudi lanh bang dung dich Sulfur frezone.

Bai giai:
1. Toc do cat khi Trudt.
Cv
= h
Ty (m/ph)
Vat liéu 1a thép cacbon két cau 6,=75KG/mm?, HB=200.
Theo bang (1-4): Cv=16,8; y,=0,62; m=0,62
Thay vao cong thuc tinh V:

16,8
= 4207 g 0pne ~ 6 m/(ph)
2. Luc cat:
Theo cong thuc: Pz=P.2Zb(KG)
_zd p
Zv 360"



Nguyén ly cat & Dung cu cét
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Chon dao c6 so do cit theo 16p, Zv=1; d=50mm 10 tru, [3=360°; Z,
=1/t=70/12=5,83 =6.
Thay vao Xb=mn.d.Z,=3,14.6.50=942mm
Theo bang (6-1): Luc trén chiéu dai ludi cit dao trudt 1a: p=10,5 (KG/mm)
3. Cong sudt cat 1a :
_ PzV _ 989,1.4,6 — 7.0KW
60.102 60.102

CAU HOI ON TAP CHUONG 10

1. Cong dung va két cdu cua dao trudt?
2. Cdc so do cat khi truot?
3. Cdch chon ché dé cdt khi truot?
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CHUGNG 11

Bai 11
MAI
(2tiét)
1. Muc dich:

- Gi6i thiéu cong dung va phuong phap mai, gidi thiéu da va cach chon da mai.
2. Yéu cau:

- Nam duoc két cdu d4 mai.
- Doc duoc ky hiéu va cach chon d4 mai.
- Nam dugc mot s6 phuong phap mai thong dung.

NOI DUNG
11.1 Pac diém phuong phap mai:

Mai 1a mot phuong phdp gia cong kim loai bang céat got kim loai, may mai chiém
khoang 30% trong s6 may cat kim loai.
Hién nay mai khong nhiing chi dung & cdc nguyén cong tinh va con & cac nguyén
cong tho khi can ¢6 nang suat va hiéu qua kinh t€ cao.
Mai ¢6 dac diém sau:
* Khi cat tinh mai dat V8 + V12( Ra=0,63+0,04), IT4+IT6 va 16n hon do
chinh xac dat (0,002 + 0,003)mm.
* Toc do cat 16n (60 + 80)m/s (hién nay 120m/s +-300m/s) nén t° mai cao
(1000°%).
Tiét dién phoi cat bé.
D4 mai 1a dung cu cat nhiéu ludi, hat mai c6 hinh dang va vi tri khic nhau
doéng thoi cat cac goc cat khi mai khong hop 1y, ta coi mai 1a qud trinh cao
xudc lién tuc.
* Do khong thay d6i vi tri va hinh dang hinh hoc cua hat mai nén viéc diéu
chinh qua trinh mai.
* Trong qua trinh mai d4 mai c6 kha nang tu mai sdc mot phan.
11.2 Cau tao da mai:
Pa mai dugc dac trung boi cac thong so sau:
Vat liéu mai. chat két dinh, do hat, do ciing, cau tric hinh dang, kich thuéc da.
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11.2.1 Vit liéu mai:

Vat liéu hat mai gom 2 loai: Kim cuong va hat mai.
*  Kim cuong:
+ Kim cuong thién nhién
+ Kim cuong nhan tao
*  Hat mai nhdn tao:
+ Oxyt nhom dién:
+ Oxyt nhom dién thuong > s6 (%Al)
+ Oxyt nhom dién trang >
+ Oxyt nhom don tinh thé 97 + 99 %Al
+ Cac bit sillic: (Si + C) c6 hai dang
+ Cacbit Sillic xanh (KZ) (98+99)% SiC
+ Cacbit Sillic den (K4) (77+98)% SiC
+ Cacbit Bo: B,C
e Chat két dinh: dung hai loai chat két dinh:
+ Vo co: ( Ké ra mit), hitu co (Beckelit vun ganhit)
+ Keé ra mit: (K) dat sét, Sillic cat Natri, Sillic cat
+ Manhé: Khong so 4m, giit duoc profin nhung tinh gion cao.
+ Bakelit: (b) ché tao tir axit cacbonic fooman c6 do bén, dan hoi cao, ché tao da
véi toc do cat cao.
+ Vun ga nhit (B) 70% cacbon + 30% luu huynh vi dan hoi cao ché tao dd mong,
nho (day 0,3 + 0,5mm, D= 150<-200mm).
* Do hat:
La kich thuéc hat mai nam trong d4 mai (uK)
+ Tiéu chuan OTC 3674-59 quy dinh:
- Hat mai: Ky hiéu 200+16
- Bot mai: 12+3
- Bot mai min: M40 + M5
* Po cung: 1a kha nang chong lai su vang hat mai ra khoi mat lam viéc cua
da dudi tac dung cua ngoai luc.
Nguoi ta quy dinh nhu sau:

+ Mém: M(1 + 3) ; mém vira CM(1 =+ 2)
+ Trung binh: C (1 + 2) ; ciing trung binh CT(1 =+ 3)
+ Cung: T (1 +3); rat cing BT (1 + 2)

+ Cing dac biét: YT (1 +2)
Theo thtt tu 1,2,3 do cing tang dan.
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*  (Cau truc da:

La tuong quan s luong giita thé tich hat mai chat két dinh va thé tich 16 trong

trong da.

+ Nguoi ta chia ra: (1 +12) s hiéu

+ Cau trdc chat: s6

(1=+3)

+ Cau tric trung binh: (4 + 6)

HI11.1 Mot cdu triic da mai thuc té

Thi du: 5 50.CM1.K5
TII1. 350 .50.127.35.m/s

11.2 Cach chon da mai:

+ Cau triic rong:

e Hinh dang da: d4a mai duoc ché tao theo
nhiing tiéu chudn quy dinh vé hinh ddng

va kich thuéc.
e (C4c dang d4 mai thudong gap:

11.2.1 Tinh chat co 1y cia mot sé6 vat liéu mai

+Ky hiéu da mai:
Trén da mai c6 ghi nhitng ky hiéu dé tién viéc
chon da.

(7 +12)

Tinh chat

Kim cuong

Nitrit Bo
lap phuong

Cacbit Bo

Cacbit Silic

Oxit Nhom
dién

Mang tinh
thé

Lap phuong

Lap phuong

Luc gidc

Luc giac

Khoi luong
riéng
(g/cm’)

3,48-3,5

3,47

2,48-2,52

3,12-3,2

2,00-2,10

Do citng té
vi(KG/mm’)

10.000

8.000-9500

3.700-4300

3.000-3300

2.000-2.400

Moédun dan
hoi
(KG/mm?)

90.000

29.600

13.500

Gioi han
bén nén
(KG/mm?)

200

180

150

76

Hé so dan
nhiét(Cal/c
m.s.’C)

0,35

0,025

0,037

0,047
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Do chiu 700-860 1.500 700-800 1300-1400 | 1.200
nhiét(°C)

Nhiét 0,12 - - 0,14 0,18
dung(Cal/g)

Hé so gian | 0,9-1,45 - 4,5 6,5 7,5
dai

(1/10°mm)

Gidi han 21-49 - 21-28 5-15 8-9
bén uon

(KG/mm?)

Tinh cat 0,77 0,60 0,40 0,32 0,2

* Chon vat liéu hat mai:
+ Gia cong thép: dung da oxyt Nhom la thich hop
+ Mai gang va hop kim ctiing dung d4 mai cacbitSillic
* Chon hinh ddng d4: Tuy theo cong dung cu thé dé chon hinh da
* Chon d¢ ctiing da:
+ Vat liéu cang cing thi d4 meém (vi khi d6 hat mai cang nhanh chéng bi mon) va
nguoc lai.
+ Vat liéu déo (Al,Cu) do mai mon bi mat tinh cat do d6 bi ciin 1a chu yéu, can
dung d4 mém.
* Dién tich tiép xuc da:
Chi tiét gia cong 16n hat mai chong mon nén da can meém.
* Chon cau truc da:
+ Gia cong tinh va mat dinh hinh c4n phai chon d4 c6 cau tric chat (dé gitt hinh
dang da).
+ Mai thép t6i: dung da cau tric trung binh.
+ Cau tric xop: gia cong kim loai, mém, déo, mai phiang bang mat ddu da.

a) ba mai géc b) D4 mai dang dia ¢) bd mai con d) P4 mai tru
a) D4 mai vat ¢) P4 mai dinh hinh

HI1.2 Mot sé loai dd mai tiéu biéu
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11.3 Chon ché dé cat khi mai:

1. Chon da: chon vat liéu hat mai, hinh dang da va cau tric, do hat, do cung...
2. Chon chiéu sau: t= 0,005+0,09 mm.
3. Xdc dinh n; i : Xuat phat tr mot s6 di€u kién cong nghé gia cong ché tao
san pham:
* Vat liéu gia cong cé do ciing cang cao thi mai dé bi chdy va nit, khi mai
nén chon toc do quay 16n.
* Chi tiét gia cong c6 do chinh x4c yéu cau cao thi toc do quay cua da nén
chon thap.
4. Hiéu chinh s6 vong quay tinh toan cta chi ti€t cho pht hop véi s6 vong quay
clia may.

5. Xac dinh luong chay dao doc va lugng chay dao phit cua da, kinh nghiém
thudng chon S= (0,3-0,6) B ; B ( chiéu rong d4). Diéu chinh téc do quay cua da
phtt hop véi cong sudt may va sic ben da.

11.5 Mot s6 phuong phap mai thong dung:
Mai tron ngoai.(a)

Mai tron trong. (b)

Mai phang. (c)

Mai day. (d)

Mai vo tam. (e)

Mai khon. (f)

Mai siéu tinh. (g)
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d) Mai day
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e2) Mai v tam trong

Chu y: Vk : Van téc dd mai
Vu : Van téc chi tiét
Vb : Vén téc di dan

e1) Mai vo tam ngoai

]

|_|L
RN

Eppd

T

N

Thanh mai siéu tinh P

\/
\

/
\/

g) Mai siéu tinh

Hinh 11.3 Cdc phwong phdp gia cong bang mai
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CAU HOI ON TAP CHUONG 11

1. Néu ddc diém phuong phdp mai?
2. Trinh bay két cdu dd mai va mot s6 cdch chon dd mai?
3. Mot s6 phuong phdp gia cong bang mai thong dung trong co khi?
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®

H1- Cac loai dao tién

1) Dao tién géc dau thang
2) Dao vai

3) Dao tién khoa mat

4) Dao tién thang
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riz RO2

{} 130

E[OH

' H}A

a,
2
H2- Cac loai dao tién

1) Dao tién ranh 2 mat
2) Phan tich cach cét ranh
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@

(1))

H3- Tién ren
a) Tlén 1 ren
I) Dao phalm g
IT) Dao block
[1I) Dao tron
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Nguyén ly cét va Dung cu cat
Mot s6 hinh vé tham khédo

()

(a)

H4- Dao tién dinh hinh

a) Dao phang
b) Dao tron
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oA
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|

HS5 - Céc loai dao tién
a) Dao tién méc 16
b) Dao tién cat dut
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—
7
Section A-A

H6 - D6 gd xoay dao dé cit xién
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3 =2
s 0 iEranay
Section A4 8 =

.

/-:- %}f‘.ﬂ'

! P>
-

7

N 4

H7 - Cac loai khoan:
a) Khoan sung

b) Pau khoan xuong
¢) Khoan con

d) Khoan bac phoi hop
e) Khoan dau miii mac

124




Nguyén ly cét va Dung cu cat
Mot s6 hinh vé tham khédo

HS - Céc loai dao ct
a) Khoét

b) Doa

c) Doa vat mép

d) Doa ¢6 dan huéng
e) Khoét bac
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R AL

AQ’
-
a

A : i il H“H&

.\.-k ‘
1
%‘% Nhin theo hucmg A

T ‘7“’

HO9 - Cac loai dao bao
a) Dao bao dau vat

b) Dao bao

dau rong

¢) Dao bao cit
d) Dao bao ranh
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H10 - Céc loai d4 cat
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et
’-E_'ﬂl'll;l1{?’;5-€'il:l!.iﬁi\l%u.

H11- Mot s6 phuong phdp gia cong bang d4 cat.
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TAI LIEU THAM KHAO

1- S6 tay cong nghé ché tao mdy T1,T2.

B6 mon Cong nghé CTM Truong DPHBK Ha n6i.NXB Khoa hoc ky
thuat( 1998-1999).
2- Ché do cat khi gia cong co .

B0 mon Cong nghé CTM Truong DPHBK Ha n61.(1975).
3- Nguyén ly cat kim loai .

Chu bién Tran Sy Tuy 1985.
4- Cong nghé ché tao mdy.

Bo mon Cong nghé CTM Truong DPHBK Ha n6i.NXB Khoa hoc k¥
thuat( 2000).
5- Nguyén ly gia cong vdt liéu.

Banh Tién Long chi bién -NXB Khoa hoc k¥ thuat 2001.
6- Ché do cat gia cong co khi.

Truong Pai hoc Bach khoa TP H6 Chi Minh-NXB Da nang 2001.
7- Do gd.

Tran Van Dich, Lé Van Tién( PHBK Ha noi) 2000.
8- Co s0 ky thudt gia cong kim loai.

Nguyén Tién Ludng( PHBK Ha noi)- NXB Khoa hoc k¥ thuat 2002.
9- Thiét ké dung cu cat kim loai .

Xémen Trenco- NXB Khoa hoc k§ thuat — 1975.
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NHA XUAT BAN HA NOI
4 - TONG DUY TAN, QUAN HOAN KIEM, HA NOI
DT: (04) 8252916, 8257063 - FAX: (04) 8257063

GIAO TRINH
NGUYEN LY CAT VA DUNG cU CAT
NHA XUAT BAN HA NOI - 2005

Chiu trich nhiém xuit ban:
NGUYEN KHAC OANH
Bién tip:

PHAM QUOC TUAN
Bia:

VAN SANG
Trinh bay - K¥ thuat vi tinh:
HA SON
Sita ban ia:

LE XUAN THO



In 1.150 cudn, khé 17x24cm, tai Nha iy

) Ha Noi. GPXB s6: 155GT/592 CXB ngay
26/4/2005. In xong va nop luu chiéu than

2 8nam 2005,



BO GIAO TRINH XUAT BAN NAM 2005

'KHOI TRUONG TRUNG HOC CONG NGHIEP

1. AN TOAN LAO DONG CHUNG

2. TIN HOC PAI CUONG

3. AUTOCAD

4. VE KY THUAT

5. VAT LIEU CO KHi

6. DO LUONG KY THUAT

7. CO KY THUAT

8. NGUYEN LY CAT VA DUNG CU CAT
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